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Educatiok is progressive. The development of the popular mind 
is becoming the transcendent question of the day. Improvements are 
being made in every department, dull routine is giving way to intel- 
lectual activity, instruction is becoming a science, and teaching a pro- 
fession. 

This advance in education has been nownere more noticeable than iq 
the improvements of text-books upon Arithmetic. A few years ago an 
unpretending little work, Golbum's Intellectual Arithmetic, was pre- 
sented to the public. That little work touched Arithmetic as with the 
wand of an enchantress, and transformed it from a dry collection of 
mechanical processes to a thing of interest and beauty. It laid the 
foundation of that system of Mental Arithmetic which has infused a 
new spirit into the science of numbers, and has done more than any 
other influence to vitalize the methods of common school instruction 
in this country. 

In presenting a new work upon the subject, I desire to acknowledge 
my obligations to this and other works which have followed it. Bring- 
ing to the task the reflection and experience of many years of educa- 
tional labor, I hope to be able to present a text-book upon Arithmetic 
which will take an honorable position among the many valuable works 
upon the subject which are doing so much for the educational interests 
of the country. Some of the general and special features of this work 
will be briefly noticed. 

Method of Tseatmekt.— The method of treatment is both Induc- 
tive and Deductive, embracing Analysis and Synthesis. In some cases 
both of these methods are employed in the development of the same 
subject ; in other cases they are combined in the same solution or expla- 
nation, and such combination is characteristic of the entire work. I 
have endeavored to meet the wants of both teacher and pupil, by pre- 
paring a work convenient for instruction, adapted to the natural and 
logical development of the mind of the pupil in the study of numbers, 
and containing such applications as will prepare students for the busi- 
ness relations of life. 

Xhbangement. — ^The arrangement of the work is believed to be 
strictly loffical and at the same time, pracHoalf being adapted to the nat- 
ural mental growth and development of the pupiL The mottoes have 
heexkf—from the easy to the diffieuUyfrom the simipU to the compleK^ frwiw tKa 
hnoun to the unknown. Care has been taken to pTonenl lillEift %\xiv^<« vsA 

(V) 
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more practical subjects first, and not to anticipate any principles or 
processes before the pupil is prepared for them. Thus, I have placed 
Compound Numbers after Fractions, Percentage before Batio and Pro- 
portion, Equation of' Payments after Proportion, and other arrange- 
ments have been determined hj the same principle. 

The Beasonino. — All reasoning is comparison. A comparison re- 
quires a standard, and this standard is the fixedj the oadomaiic, the known. 
The law of correct reasoning, therefore, is to compare the complex with 
the simple, the theoretic with the axiomaiie, the unkTtown with the known. 
This law is kex)t prominently before the mind in the development of 
this work, and upon it are based its definitions, solutions and explana- 
tions, etc. As an illustration, notice the definitions of Katio, Propor- 
tion, etc., the method of stating a proportion, etc. 

Solutions. — The solutions and demonstrations are so simple and clear, 
that they may be understood by very young pupils, yet they are expressed 
in language concise and logically accurate, and in the form which ihepupU 
shoiUd be required to use at recitation, A solution may be too concise to be 
readily understood, and it may also be too prolix, the idea being smoth- 
ered or concealed in a multiplicity of words. Both of these errors I have 
endeavored to avoid, remembering that the highest science it the greatest 
simplieiiy. 

Bui.£S. — The rules or methods of operation are expressed in briel 
and simple language, and are given as the results of solutions and expla- 
nations. I have endeavored to lead the pupil to see the reason for the 
different processes, thus enabling him to derive his own method of ope- 
ration based upon such reasoning. The object has been to develop mind 
as well as the power of computation — to make thinkers rather than arith- 
metical machines. 

Applications. — One of the most prominent features of the work is its 
practical character. The applications of the science are not the 'thought 
of the scholar as what businetjs may be, but represent the aetuai business 
of the day. Many of the problems and processes are derived firom actual 
bitsiness transadums. Our BiUs and Accounts came out of the stores ; our 
Taxes, Banking, Exchange, etc., have been submitted to and endorsed by 
those connected with the business ; several of the problems on Duties are 
oat of the Ousiom House; Insurance has been examined by experts i^ the 
business ; the subject of Bwldmg AssoeiabUms, for the first time intro- 
duced into an arithmetic, was partly prepared by one practically fiEum]- 
iar with the subject; etc 

TJkioh op Mental and Written. — ^Another leading feature of the 

work is the union of mental and written arithmetic in one book. Many 

who recognize the importance of Mental Arithmetic think that it takes 

too much tune for the pupU to study two separate books — one on Men- 
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tal and the other on Written Arithmetic — and hold that these two sub- 
jects should be embraced in one book. To meet this demand 1 have made 
a complete and harmonious combination of the two subjects, introducing 
many of those forms of analysis that have given such popularity to my 
Mental Arithmetic. It is this combination that gives the work its name, 
T%e Urmn AriUmieiic; and this union will be found to be not a mere 
nominal thing, but a reality. In the study of the work the pupil can 
obtain quite a thorough course in anthmeticai (xnalysisyihiLe he is becom- 
mg familiar with the art of computation and the application of the art to 
business. These mental exercises are so arranged and printed that any 
teacher who prefers to omit them can do so without any inconvenience 
to either the pupil or the teacher. 

SPECiAii Featukes. — There are several special features peculiar to 
this work, to which we d^ire to call attention. 

Ist. Many new definitions, as of Fraction, Least Common Multiple, 
Percentage, EAtio, etc. 

2d. New and concise method o# explaining Greatest Common Divisor, 
and a method of Least Conmion Multiple not usually given. 

3d. The two distinct methods of the development of Fractions, the 
relaiion of fractions, the method of stating a problem in Simple Pro- 
portion and reason for it, and the development of Compound Proportion. 

4th. The Analytic and Synthetic methods of developing Involution 
and Evolution, the greater attention to Involution as a preparation to 
Evolution, a new method of cube root, etc. 

5. Great number and variety of problems, especially after the Funda- 
mental Bules, Fractions, etc., and at the close of the book. Other features 
also important, wiU present themselves upon a careful examination. 

It should be stated that this work was first published in 1863, and that 
some of the definitions and processes which were then new have since 
been introduced into other works. The present edition is thoroughly 
revised, and brought up to the very latest methods of business calcula- 
tions. 

Thanking my friends for the cordial reception given to my previous 
labors, I send forth this new volume, with the earnest desire that it may 
meet their approbation, and aid in the development and difiusion of 
adeex)er interest in the beautiful science of numbers — a science which 
practically lies at the foundation of all science and all thought, and on? 
which is doing so much to promote the cause of popular education. 

EDWARD BROOKS. 
8T1TB .Normal School, 
May 10, 1877. 
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SECTION I. 
ARITHMETICAL LANGUAGE. 

!• Arithmetic is the science of numbers and the art of 
computing with them. 

2« A Unit is a single thing or one. A thing is a concrete 
unit; one is an abstract unit. 

3« A Number is a unit or a collection of units. Numbers 
are concrete and abstract, 

4« A Concrete Number is one in which the kind of unit 
is named ; as, two yards, five books. 

S« An Abstract Number is one in which the kind of unit 
is not named ; as, two, four, etc. 

6« Similar Numbers are those in which the units are 
alike ; as, two boys and four boys. 

7« Dissimilar Numbers are those in which the units are 
unlike ; as, two boys and four books. 

S. A Problem is a question requiring some unknown 
result from that which is known. 

9. A Solution of a problem is a process of obtaining the 
required result. 

10. A Rule i? a statement of the method of solving a 






10 NORMAL UNION ARITHMETIC. 

11« Mental Arithmetic treats of performing arithmetical 
operations without the aid of written characters. 

12m Written Arithmetic treats of performing arithmeti 
cal operations with written characters. 

13. Arithmetical Language is the method of express- 
ing numbers. 

14:. Arithmetical Language is of two kinds, Oral and 

Written. The former is called Numeration and the latter 
is called Notation, 

Note. — A number is really the Aoto many of the collection instead of the 
collection ; but the definition given, which is a modification of Euclid'Si is - 
simpler and sufficiently accurate. 

NUMEEATION. 

15. Numeration is the method of naming numbers, and 
of leading them when expressed by characters. It is the 
oral expression of numbers. 

16, Since it would require too many words to give each 
number a separate name, numbers are named according to 
the following simple principle : 

Principle. — We name a few of the first numbers^ and 
then form groups or collections^ name these groups^ and use 
the names of the first numbers to number these groups. 

IT. A single thing is named one : one and one more are ^ 
named two; two and one more, three; three and one more, 
four ; and thus we obtain the simple names. 
One, twOy three, four, five, six, seven, eight, nine, ten. 

18. Now, regarding the collection ten as a single thing, we 
L-.ight count one and ten, two and ten, three and ten, etc., as 
fi*r as ten and ten, which we would call two tens. By this 
principle were obtained the following numbers : 

Eleven, twelve, thirteen, fourteen, fifteen, sixteen, sevenr 
tern, eighteen, nineteen, twenty. 

10« Proceeding in the same, way, we would have two tens 
and one, two tens and two, two tens and three, etc. By this 
principle were obtained the following numbers : 



NOTATION. 11 

Twenty-one^ twenty-two^ twenty-three^ twenty-four ^ twenty 
five, twentysiXf twenty-seven, twenty-eightj twenty-nine. 

20« Continuing in tbe same manner, we would have three 
tens, four-tens, five-tens, etc. By this principle were de- 
rived the following ordinary names: 

Th'^'^'ty, forty, fifty, sixty, seventy, eighty, ninety. 

Sl« A group of ten tens is called a hundred ; a group of 
ten hundreds, a thousand; the next group receiving a new 
name consists of a thousand thousands, called a million ; the 
next group of a thousand millions, called a billion, etc. 

22m After a thousand, the two intermediate groups be- 
tween those having a distinct name, are numbered by tens 

and hundreds, as ten thousand and huridred thousand. 

Notes.— 1. The above shows the prineipU by which the numbers were 
named. The names, however, were not derived from the particular 
expressions given, but originated in the Saxon language. 

2. Eleven is from the Saxon endLefen, or Gothic ainlif (atn, one, and lif, 
ten); twelve is from the Saxon twelif, or Gothic tvalif {tva, two, and lif, ten). 
Some have supposed that eleven meant one left after ten, and twelve, two left 
after ten. 

3. Twenty is from the Saxon twentig (twegen, two, and tig, a ten); thirty 
Is from the Saxon thritig (thri, three, and tig, a ten), etc. 

4. Hundred is a primitive word ; thousand is from the Saxon thusend, or 
Gothic thusundi, {thus, ten, and htmd, hundred); miUion, hUlion, etc., are 
from the LaUu. 

NOTATION. 

2S* Notation is'the method of writing numbers. Num- 
bers may be written in three ways : 
1st. By words, or common language. 
2d. By figujres, called the Arabic Method. 
3d. By letters, called the Roman Method. 

Note.— The method by words is that of ordinary written language and 
seeds no explanation. 

ARABIC NOTATION. 

24, The Arabic System of Notation is the method of 
expressing numbers by characters called figures. 

!35. In this system numbers are expressed according to 
the following principle : 

Principle. — We employ characters to represent the first 
nine numbers, and then use these characters to number the 
groups, the group numbered being indicated b^ iKe ipo^lVvcixv 
ofihe character. 
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30. Figures. — Figures we characters used in expressing 
Dambera. There &re ten figures used, as follows; 
»»D.B. 1, 3, 3, i, 5, 6, 7, 8, 9, 0. 

S7. By the combinatian of these figures all numberB may 
be expressed ; hence the; are appropriate]; called the alpha- 
bel of arithmetic. 

3S* Combination. — These figures are combined accord- 
ing to the following principle: 

1. A figure standing alone, or in the first place at the 
right of other figures, expresses dnits or ones. 

2. A figure standing in Ike second place, counting from 
Iht, right, expresses tens ; in the third place, hundkbus ; in 
the/ourth place, thousands, etc.; thus, 



1 t«n, or ten. 


100 


s I hundred. 


2 tens, or twenty. 


200 


2 hundred. 


8 tens, or thirty. 


300 


3 hundred. 


i tens, or forty. 


400 


i hundred. 


& tens, or fifty. 


1000 


I thousand. 


6 tens, or sixty. 


2000 


■ 2 thousand. 


9 tens, or ninety. 


4000 


' 4 thousand. 



39. The name of each of the first twenty-one places is 
represented by the following 

NUMERATION TABLE- 
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NUMERATION. 18 

80« Periods. — For conyenience in writiDg and reading 
namberSy the figures are arranged in periods of three places 
each, as shown in the table. The first three places consti- 
tute the first, or units period ; the second three places con- 
stitute the second, or thousands period, etc. 

!• Required the names of the following places : 

First ; third ; second ; sixth ; fourth ; eighth ; tenth ; ninth ; 
twelfth ; fi^ ; seventh ; eleventh ; thirteenth ; seventeenth ; four- 
teenth ; sixteenth ; eighteenth ; fifteenth ; nineteenth ; twenty-first ; 
twentieth. 

2. Required the places of the following : 

Tens ; hundreds ; thousands ; milliohs ; ten-thousands ; hundred 
thousands ; ten-millions ; billions ; hundred-millions ; hundred-bil- 
lions ; units ; ten-billions ; trillions ; quadrillions ; hundred-quintil- 
lions ; ten-trillions ; ten-quintillions ; hundred-quadrillions ; quin- 
tillions; hundred-trillions ; ten-quadrillions. 

3. Required the names of the following periods : 

1. First. I 3. Second. 1 5. Fourth. 

2. Third. 14. Fifth. 1 6. Seventh. 

4* Required the period and place of the following : 

Thousands ; millions ; ten -thousands ; himdred-millions ; billions ; 
hundred-trillions ; trillions ; ten-trillions ; quadrillions ; ten-quad- 
rillions ; himdred-trillions ; quintillions ; hundred-quintillions ; hun- 
dred-thousands ; ten-millions. 

31« The combination of figures to express a number forms 
a numerical expression. Thus, 25 is a numerical expression 
which denotes the same as the common word twenty-five, 

313. The different figures of a numerical expression are 
called terms. Terms are also used to indicate the numbers 
represented by the figures. 

NoTB. — The use of the word term, to indicate both the figures and thfl 
numbers represented by them, enables us to avoid the error of using the 
word,^^r6 for the word number, 

EXERCISES m NUMERATION. 

33. The pupils are now prepared to learn to read numbers 
when expressed by figures. From the preceding explana- 
tions we have the following rule for numeration : 

Rule. — I. Begin at the right hand, and separate the n^i^ 
merical expression into periods of three figures each, 

II. ITien begin ai the left hand and read each period in 
succession, giving the name of each period except tKe laA\., 
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NoTB. — The name of the last period ia usually omitted, because it if 
understood. 

1. What number is expressed by 6325478? 

Solution. — Separating the numerical expression operation. 
mto periods of three figures^ each, beginning at the 6,325,478 
right hand, we have 6,326,478. The third period is 
6 millions, the second period is 325 thouaanda, and the first is 478 unite; 
hence the number is 6 millions, 325 thovsands, 478. 

Bead the following numerical expressions : 



2. 


3876 


10. 


468217 


18. 


80305072 


3. 


2185 


11. 


654879 


19. 


65073058 


4. 


3072 


12. 


' 803006 


20. 


484378513 


5. 


5678 


13. 


1234567 


21. 


123456789 


6. 


12630 


14. 


3078560 


22. 


854327031 


7. 


70851 


15. 


8507032 


23. 


80735468579 


8. 


' 32468 


16. 


54372568 


24. 


20650708462067 


9. 


507035 


17. 


87072135 


25. 


798653013285678521 



NoTH. — After pupils are familiar with reading by dividing into periods, 
the division may be omitted or performed mentally. 



EXERCISES IN NOTATION. 

34. Having learned to read numerical expressions, we are 
now prepared to write them. From the principles which 
have been explained, we derive the following rule : 

Rule. — I. Begin at the left and write the hundreds, tens, 
and units of each period in their proper order, 

II. When there are vacant places, Jill them with ciphers 

1. Express in figures the number four thousand three 
hundred and four. 

Solution. — We write the 4 thousands in the 4th 
place, 3 hundreds in the 3d place, a cipher in the 2d 
place, there being no tens, and 4 units in the 1st 
place, and we have 4304. 

Express the following numbers in figures : 

2. One hundted and six. 

3. One hundred and ten. 

4. I'wo hundred and forty. 



OPERATION. 

4,304 



5. Two hundred and sixty -five. 

6. Two hundred and nine. 

r. Three hundred and twelve 



8. Three hundred and fifty 
seven. 

9. Four hundred and twenty 
eight. 

10. Seven hundred and eighty- 
four. 



NOTATION. 



le 



fl N'ine hundred and thirty- 
Be?eo 

12. Eight hundred and ninety- 
oine. 

IS. Four thousand and seven. 

14. Five thousand two hundred 
«nd ihlrty-six. 

15. Six thousand and eighty- 
five. 

16. Twenty-three thousand six 
hundred and forty -seven. 

n. One hundred and forty-five 
thousand seven hundred and six. 

18. Three hundred and eight 
thousand three hundred and eight. 

19. Six hundred and four thous- 
and three hundred and sixty-eight. 

20. Eight hundred and seventy- 
four thousand one hundred and 
twenty. 

21. Seven hundred and seven 
thousand seven hundred and 
seven. 

29. One million. 
23. Two million and six. 
• 24. Three million and twelve. 

25. Forty -five million and 
twenty-four. 

26. Six million forty-seven 
thousand. 



27. Eight million two thousand 
and sixty -seven. 

28. Five million two hundred 
and ninety-six thousand. 

29. Seventy million, one thous- 
and and forty-five. 

30. One million, two hundred 
and thirty thousand, four hundred 
and fifty -six. 

31. Four million, three hundred 
and seven thousand, four hundred 
and nine. 

32. Fifteen million, four hun- 
dred and eight thousand, and 
eighty-four. 

33. Twenty-eight million, five 
hundred and ninety-four thou- 
sand, seven hundred and nine. 

34. Forty -seven million, thirty- 
eight thousand, two hundred and 
eight. 

35. Two hundred million, forty- 
nine hundred and twenty -eight. 

36. Sil^ billion, seven hundred 
and five million, thirty-five thou- 
sand and six. 

3T. Forty -nine trillion, fifty- 
eight thousand, seven hundred 
and ninety -eight 



33. Orders. — Since we may have 2 tens, 3 tenSf etc., 2 
hundreds, 3 hundreds^ etc., the same as 2 apples, 3 apples, 
2 books, 3 books, etc., these different groups may be regarded 
as units of different orders; thus. 



Units 
Tens 

Hundreds 
Thousands 
Ten-thousands 
etc.. 



are called 



<< 



<< 



It 



It 



It 



It 



n 



<l 



Unita of the 1st order. 
Units of the 2d order. 
Units of the Sd order. 
Units of the 4th order. 
Units of the bth order. 
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36« From this it is seen that ten units of a lower order 
make one unit of the next higher order ; the system of notation 
is therefore called the Decimal System, from the Latin, 
decem, ten. 



WRITTEN EXERCISES. 



1. Write and read two imits of 
the second order, and four of the 
first. 

2. Write and read four units of 
the third order, and six of the 
second. 

3. Write and read nine units of 
the third order, and three of the 
first. 

4. Write and read three units 
of the fifth order, six of the third, 
and seven of the first. 

5. Write and read five units of 
the sixth order, four of the third, 
and eight of the second. 

6. How many imits in one ten ? 
In 2 tens? In 3 tens? In4 hun- 
dreds? 

7. How many tens in 1 hun- 
dred? In two hundreds ? 3 him- 
dreds ? 2 thousands ? 



thousands ? In 5 thousands ? In 
60 tens ? In 3 millions ? 

9. What is the result of chang- 
ing a figure one place to the left? 
Two places? Three places? 

10. What is the result of chang- 
ing a figure one place to the right? 
Two places? Three places? 

11. What is the result of plac- 
ing one naught to the right of one 
or more figures? Two naughts? 
Three naughts? 

12. What place is occupied by 
tens figure? Hundreds figure? 
Ten-thousands? Millions? Bil- 
lions? 

13. What is the denomination 
of a figure in third place ? In fifth 
place? In fourth place? In sev- 
enth place? In ninth place ? In 
sixth place ? In eighth place ? 



8. How many hundreds in 3 

37. The table which has been given enables us to read a 
numerical expression consisting of twenty-one figures ; the 
periods which follow them in order are as follows : 

SextUliom, Septillians, OctUlums, HoniUions, DeciUions, UndeciUion^. 
DuodecillionSf TertiO'decillians, Qua/rto-decillionSy Quinto-deeUlionSf 
Sexto -dectllions, Septo-decillians, Oeto-deciUions, NanO'decUlionSy Vig- 
illions. With these, and those already given, we can write and read 
a numerical expression consisting of sixty -six places. 

Notes. — 1. The first of the nine Arabic characters arc called diffit%, froin 
the Latin word digitiiSy a finger, owing to the fact that the ancients reck> 
onetl by counting the fingers. They are also called tignificant figures, 
because they always indicate a definite number of units. The character 
0, called zeroy cipher, or nattght, always indicates an absence of units. 

2. The Arabic Notation is named from the Arabs, who introduced it into 

Europe by their conquest of Spain during the 11th century. The Arabs 

obtained it from the Hindoos, by whom it was probably invented more 

than 2000 jears ago. 

A There are three theories for the origin of the Arabic characters, for 

trh/eh eee Brooks's Philosophy of AriihrMivi, 
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THE DECIMAL SCALE. 
38» Since figures express different orders of nnits In dif- 
ferent places, the J are said to liaye two kinds of values ; a 
simple value and a local value, 

39. The Simple Value of a figure is its value when it 
stands alone or in units place. The Local Value of a figure 
is its value when in some other place than units. 

40« The value of a figure is increased ten/old for every 
place it is moved from right to left ; and is decreased ten," 
fold for every place it is moved from left to right. This law 
is called the scale of the system. 

41. Since the value of terms decreases from left to right 
at a tenfold rate, if we fix the place of units by a point (•), 
we may extend the decimal scale to the right of units. 

413« The first place on the right of the point will be one- 
tenth of units or tenths, the second place one-tenth of tenths, 
or hundredths, the third place, tkousandths, etc. 

43« Such terms are called decimals^ and the point is called 
the decimal point. The expression 48.3*7 is read 48 units, 3 
tenths, aad 7 huDdredths, or 48 and 37 hundredths. 

44. The Money of the United States is expressed by 
the decimal system. The dollar i& the umY, and is indicated 
by the symbol $. The first place at the right of the decimal 
point is called dimes ; the second place, cents, etc. 

45« Dimes and Cents are usually read as a number of 
cents. Thus, $4.65 is read 4 dollars and 65 cents ; and 
$72.48 is read 72 dollars and 48 cents. 

The Decimal system of numeration had its origin in the practice, 
common to all nations, of counting by groups of tens. 

EXAHPI^ES FOR PBACTICE. 

Read the following : 



1. 


12.5 


5. 


46.375 


9. 


$125.45 


2. 


36.25 


6. 


89.625 


10. ' 


$437.05 


8. 


47.75 


7. 


$16.25 


11. 


$548,475 


«• 


^.50 


8. 


$85.35 


12. 


$768,605 
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Write the following: 

1. Fourteen and five tentlis. 

2. Eighty -four and twenty -five 
hundredths. 

3. Two hundred and three, and 
sixty -seven hundredths. 

4. Seven hundred and ninety- 
six, and eight hundred seventy - 
five thousandths. 



5. Sixty dollars and seven cents. 

6. Eighty seven dollars and 
twenty -five cents. 

1. Four hundred and fifty dol- 
lars, and fifty cents. 

8. Eight hundred and sixty- 
four dollars, thirty-seven cents 
and five mills. 



ENGLISH METHOD OF NUMERATION. 

46. The method of numeration by dividing numbers into 
periods of three figures each, is called the French Method, 
There is also another method called the English Method, 

47. The English Method uses periods of six figures each, 
calling the first period unitSj the second millions^ the third 
billionSf the fourth trillions, etc. 

48. The places in each period are unitSf tens, hundreds^ 
thousands, tens of thousands, hundreds of thousands. The 
method is represented in the following table : 



OQ 
O OD 

^ o 
f-^ I— < 



s 



OQ . 






"— « o , 

d 2 
o ^ 



p:i:q 



00 





. o § ^H o o 
'g en g '3 OD -^ 

^ a o o am 
WHHWHH 
6 6 6 6 6 6, 

4th or 
Trillions Period. 









o 



^ ® S a 



o . 

§•1 



01 

d 



00 . 

§1 

'2 00 S'2 GD-2 

9 CI o g S3 



4 



If 

'2 00 d'§ os'^ 
S d o S g.^ 



6 6 6 6 6 6, 666666, 666666, 



3d or 
fiillioiiB Period. 



3d or 
Millions Period. 



let or 
Units Period 



Note. — The French Method is used throughout the United States, 
France, etc., and being much more convenient, is very likely to supersede 
the other method in England. 

WRITTEN EXERCISES. 

Write the following by the English method. 

1, One million. I 3. One trillion. 

^, One billion, \ 4. One quadrillion. 



NOTATION. 
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ROMAN NOTATION. 

49. The Roman Method of Notation employs seven let- 
ters of the Roman alphabet. Thus, I represents one ; Y, 
five ; X, ten; Ij^ fifty ; C, one hundred; D^five hundred, 
M, one thousand, 

50« To express other numbers these characters are com- 
bined according to the following principles : 

1. Every time a letter is repeated its value is repealed. 
2 When a letter is placed before one of greaier valuer the 
DiPFEBEi(CE of their valv£ is the number represented. 

3. When a letter is placed after one of a greater value, 
the SUM of their values is the number represented 

4. A dash placed over an expression increases its value a 
thousandfold. Thus, VII denotes seven thousand. 

ol. These principles are exhibited in the following table« 
which the pupil will examine carefully : 





ROMAN TABLE. 


I . . . 


One. 


XXX . 


Thirty. 


II . 


Two. 


XTi , 


Forty. 


Ill . 


Three. 


L 


. Fifty. 


IV . . . 


Four. 


LX 


. Sixty. 


V . 


Five. 


T-XX 


Seventy. 


VI . . , 


Six. 


XC 


Ninety. 


VII . 


Seven. . 


C 


One hundred. 


VIU 


Eight. 


CO . 


Two hundred. 


IX . . . 


Nine. 


D 


Five hundred. 


X . . . 


Ten. 


DC 


Six hundred. 


>:i . 


Eleven. 


DCCC( 


J Nine hundred. 


XIV. 


Fourteen. 


M 


One thousand. 


XV . . 


Fifteen. 


MM 


Two thousand 


XIX. 


Nineteen. 


MCLX 


One thousand one hundred 


XX . 


Twenty. 


MDCC 


DLXXVI, 1876 [andHixty 



HIS. The Roman Method is named from the Romans, 
who invented and used it. It is now only employed to 
denote the chapters and sections of books, pages of preface 
and introduction, and in other places for prominence aad 
distinction. 
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WRITTEN EXERCISES. 

Express the following numbers by the Roman method : 
1. Twenty-seven. 2. Seventy-s^ven. 3. Two hundred and one. 
4. Six hundred and fifty-six. 5. One thousand seven hundred and 
seventy-six. 6. Four thousand seven hundred and fifty-seven. 
1. 25007. 8. 206484. 

Read the following numbers : 

1. LXXYIL 2. MXC^ 8. MDCCCLXXVL 4:. 
MMMCCCXXXIIL 6. XVDCCXLIV. 6. clxxxviii. 7. 
xlix. 8. xcix. 

LUMBERMEN'S NOTATION. 
53. Lumbermen in marking lumber employ a modifica- 
tion of the Roman Method of Notation. The first four char- 
acters are like the Roman. The others are as follows : 



A /^l All 

A Al m 

16 16 17 




XII 

12 
22 


^11 


24 


26 at ir 

m m 

80 00 


28 29 30 40 

100 aoo 


Ik 

to 


ao 


70 



£fOTB.~For a fall dificussion of Arithmetical lAngiiage, see the author's 
PhUotophy of Arithmetic, 



INTEODUCIION TO ADDITIOH. 
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INTBODUOTION TO ADDITION. 

MEHTAI. EXERCISES. 

I. If there are 7 boys in one class and 6 in another claas^ how 
many boys in both classes? 

80L17TI0N. — If there are 7 boys in one class and 6 in another class, in 
both classes there are 7 boys plus 6 boys, which are 13 boys. 

% In a garden there are 9 apple-treea and 10 pear-trees ; how many 
trees in the garden? 

3. Anna bought a bonnet for 15 dollars and a doak for 24 dollars; 
how much did both cost her? 

4. Mary 'gave 19 apples to one of her schoolmates and 15 to an- 
other; how many did she give to both? 

5. If a boy gave 75 cents for a pair of skates and 25 cents for a ball, 
what did they both cost him? 

6. A lady gave 10 cents for needles, 14 cents for thread, and 15 
cents for muslin; what did she give for all ? 

7. A farmer sold some wheat for 15 dollars, some com for 25 dol- 
lars, and some oats for 30 dollars; what did he receive? 

8. How many are 6 and 21 ? 9 and 22 ? 8 and 31 ? 10 and 17? 
4 and 18? 7 and 27? 9 and 28? 12 and 11? 18 and 11? 

9. How many are 6 and 17? 8 and 16? 9 and 18? 8 and 19? 

7 and 12? 10 and 21? 12 and 20? 14 and 18? 11 and 21? 

10. How many are 3 and 14? 4 and 17? 5 and 15? 7 and 17? 
6 and 16? 8 and 18? 9 and 19? 11 and 21? 10 and 20? 

II. Count by 2*s from 2 to 20; from 20 to 40; fix)m 40 to 60; from 
1 to 21; from 21 to 41; from 41 to 61. 

12. Count by 3's from 3 to 21; from 21 to 42; from 1 to 22; from 
22 to 48; from 2 to 23; from 23 to 44. 

13. Count by 4's from 4 to 40; from 40 to 80; from 1 to 25; from 
25 to 41; from 2 to 30; frx>m 80 to 50; from 3 to 35; from 35 to 55. 

14. Count by 5*s from 5 to 60; from 1 to 61; from 2 to 62; from 

8 to 68; frx)m 4 to 64. 

15. Count by 6's, 7*8, 8's, 9'8, lO's, 11*8, and 12*8, as in the previous 
problems. 

The uniting of two or more numbers into one sum is called Addi- 
tion, The sign of addition is -f-, and is read plus. 

Find the sum of 
8+5+4 6+8+5 8+7+6 

4+3+6 3+9+6 7+9+8 

6+7+5 5+7+8 8+9+7 

1-1-8+2 4+9+7 9+7+8 



10+5+7 
11+6+5 
12+7+8 
12+8+9 



13+ 6+ 8 
14+5+9 

15+ 8+ 7 
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SECTION II. 

FUNDAMENTAL OPERATIONS. 

ADDITION. 

54. Addition is the process of finding the sum of two or 
wore numbers. 

55« The Sum of several numbers is a number which con* 
tains as many units as the numbers added. 

56. The Sign of Addition is +, and is read plus. It 
denotes that the numbers between which it is placed are to 
be added. 

57. The Sign of Equality Is =, and is read equals. 
Thus, 10 = 4+6 is read 10 equals 4 plus 6. 

Notes. — 1. The Sign of Addition consists of two short lines bisecting 
each other, the one in, and the other perpendicular to, the line of writing. 

2. The symbol + was introduced by Stifelius^ a German mathematician, 
in a work published in 1544. 

PBINCIPI4ES. 

1. The numbers added must be similar. 

2. T?ie sum is a number similar to the numbers added, 

CASE I. 

^Sm To add wheti tlie sutn of no column eocceeds nine 
units of that column, 

I. What is the sum of 34, 23, and 32? 

SoLXJTiON. — We write the numbers so that figures of operation. 

the same order stand in the same column, draw a line 84 

beneath, and begin at the right to add. 2 units and 23 

3 units are 5 units, and 4 units are 9 units, which we 32 

write under the column of units ; 3 tens and 2 tens are gg 
5 tens, and 3 tens are 8 tens, which we write under the 

column of tens. Hence the sum of 34, 23, and 32 is 8 tens and 9 units, 
or eighty-nine. Hence the following 

Rule. — I. Write the numbers to be added so that terms of 
the same order stand in the same column. 

II. Begin at the right, add each column separately, and 
wrz'le each sum under the coiuy)in which produced ii. 







ADDITION. 




2; 




WRITTJEN EXERCISES. 




f2) 


(3) 


(*) 


(6) 


(6) 


526 


232 


328 


437 


423 


243 


456 


671 


312 


536 


769 




_ 


• 




.(') 


S^^ 


(0) 


(10) 


(11) 


$1.23 


$5.42 


$12.20 


$20.06 


$132.25 


4.31 


1.05 


23.25 


31.20 


245.03 


2.03 


3.50 


30.03 


46.52 


400.50 



7.57 

12. What is the sum of $21.35, $15.02, and $50.61? 

Ans, $86.98. 

13. What is the sum of $32.16, $21.50, and $24.23? 

Ans, $77.89. 

14. What is the sum of 2131236, 2314010, and 4520652? 

Ans. 8965898. 

15. A man gave his son $13.56 and his daughter $46.21; 
how many dollars did he give to both? Ans, $59.77 

16. Marie^s book contains 3516 words, and Jennie^s book 
4271 words; how many words in both? Ans. 7787. 

17. John takes 3250 steps in going to school, and Henry 
takes 2518 steps; how many do both take? Ans, 5768. 

18. If Mr. Martin rides 3164 miles in a year and walks 
513 miles; how far does he travel in a year? Ans, 3677. 

19. A house cost $4160, a barn $1702, and a store $2027; 
required the cost of all. Ans. $7889. 

20. A book cost $2.25, a kite $1.10 and a ball 62 cents; 
what was the cost of all ? Ans, $3.97. 

21. A little girPs pulse beats 105216 times in a day, and 
tier mother^s pulse beats 93470 times ; how many beats do 
both make in a day? Ans. 198686. 

22. John bought a Higher Arithmetic for $1.38, a Peter- 
Bon*8 Familiar Science for $1.60, and a Loomis's Algebra 
for $2.00; how much did he pay for all ? Ans. $4.98. 

23. An army consisting of 24,360 men received at one 
t'me a reinforcement of 10,220, and at another time of 5400 ; 
of how many men did it then consist? Ans. ^^,^^^. 
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CASK n. 

50« To add when the sum of a column exceeds nine 
anUs of that columnm 

1. What is the sum of 475, 384, and 896 7 

Solution. — We write the numbers so that terms of ofekation. 
t**e same order stand in the same column, and begin 475 

at the right to add. 6 units and 4 units are 10 units, 384 

and 5 units are 15 units, which equal 1 ten and 5 uniix; 896 

we write the 5 units under the column of units, and ~1755 

add the 1 ten to the column of tens : 1 ten and 9 tens 
are 10 tens, and 8 tens are 18 tens, and 7 tens are 25 
tens, which equal 2 hundreds and 5 tens; we write the 5 tens under the 
column of tens, and add the 2 hundreds to the column of hundreds : 2 
hundreds and 8 hundreds are 10 hundreds, and 3 hundreds are 13 hun- 
dreds, and 4 hundreds are 17 hundreds, which equal 1 thousand and 7 
hundreds; we write the 7 himdreds under the column of hundreds, and 
place the 1 thousand on the left in the place of thousands. Hence, the 
sum of 475, 384, and 896 is 1755. 

Rule. — I. Write the numbers to he added so that terms of 
tJie sams order stand in the same column, and draw a line 
beneath. 

II. Begin at the rights add the terms of each column sepa- 
rately, and write the sum underneath, if less than ten, 

III. When the sum of any column is ten or more than ten, 
write the units figure only, and add the tens to the next 
column. 

lY. Write the entire sum of the last column. 

Note. — ^In adding dollars and cents, dollars must be written under dcd 
lars and cents under cents, so that the points may be in a vertical line. 

Proof. — Begin at the top and add the columns downward 
and if the work is correct the two sums will be equal. 

Second Method. Separate the number into two or more 

parts, add these parts, and then add the sum of these parts ; 

and if the work is correct the two results will be equal. 

Notes. — ^1. We write figures of the same order tn the same column foi 
convenience of adding, since only units of the same order can be dii\sctly 
added. 

2. We begin at the right to add for eonvetiience, so that when the sum 
of any column exceeds 9 we may add the left hand term of such sum \4 
the next column. 

WRITTEN EXERCISES. 

8. What is the sum of 4326+74284-4615+3857+1231 ? 

Ans, 21517. 
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I. What is the Bnm of 3213+3662+4672+4207+3208? 

An8. 18762. 

4. What is the sum of 2573+3866+2101+6213+1202? 

Ans. 14964. 

5. What is the anm of 3216+3106+21678+36102? 

Ans, 64101. 
e. What is the sum of 3120+1366+2013+206+12346 ? 

^ Ans. 19040. 

7 Find the sum of 3123+204+36612+30667+123467. 

Ans. 193863. 

8. What is the sum of 21660+1466+287667+3608+ 
1 46075 ? ^718. 460446. 

9. Find the sum of 60758+12473+10672+876643+762076 
^875432. Ans. 2687863. 

10. What is the sum of 67086+1257321+8762072+616203 
1-2010507 ? Ans. 12603189. 

II. What is the sum of 124607+676078+1666+6763209 
1-12460729 ? Ans. 19916178. 

12. Find the sum of 623405+328721+6075+2870672+ 
396. Ans. 3829168. 

13. What is the sum of 351670+8037608+367+12678+ 
246+312? Ans. 8402681. 

14. Required the sum of 2187587+3067218+207562+ 
17473+312578. Ans. 6782418. 

15. Find thesum of 875672+3408+13767+870823+138721 
+86432785. Ans. 87335176. 

16. What is the sum of 8243+13750+372+82134+28793 
+876789 ? Ans. 1010081. 

17. Required the sum of 3207+28643+2856+28732+ 
87266+387128. Ans. 637722. 

18. Find the sum of 8723+285768+36124+28765+37124 
+866078. Ans. 1252582. 

19. What is the sum of 23456+7891011+121314+151617 
+1819202? ^ns. 10006600. 

20. Required the sum of 28567+386602+13728+38662+ 
308029+2085703. Ans. 2860191. 

21. Required the sum of 3142+2813+^^104+ U^b^^-V 

■h210356^S13l65. Aji^, ^%Vi\^. 

3 
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22. Find the sum of 368T5-h28764+3128+6785+3876-f 
38521+46212. Ans. 164161. 

28. Find the sum of 41287, 32104, 80010, 678910, 136710, 
896343, 257856. Ans 2123220 

24. Find the sum of 67851, 21856, 38214, 621857, 36724, 
128705, 1250641. - Ans, 2165848. 

26. Find the sum of 20875, 318764, 287656, 318567, 
208725, 387124, 411403. Ans. 1953114. 

26. Find the sum of 218765, 865432, 896, 32481, 2879823, 
8128765, 1759824. Ans. 13885986. . 

27. Find the sum of 61857, 30876, 14687, 318572, 856, 
30876, 12345, 678910, 328764. Ans, 1477743. 

KEHTTAI* EXERCISES. 

1. Ko6e gave 15 cents to her brother and 8 cents to her sister; ho^ 
much did she give to both ? 

Solution. — If Rose gave 15 cents to her brother and 8 cents to her sis- 
ter, to both she gave 15 cents plus 8 cents, which are 23 cents. 

2. What is the cost of a suit of clothes if the material cost |25 and 
the making cost f 10? 

3. If a boy has 12 cents and then earns 15 cents, how many cents 
will he then have ? 

4. The head of a fish is 6 inches long, the tail 8 inches, and the 
body 12 inches ; what is the length of the fish? 

5. How many are 18 and 6 ? 17 and 8? 21 and 7? 25 and 8? 86 
and 8? 42 and 7? 48 and 6? 57 and 7? 

6. How many are 8 and 24? 9 and 26? 7 and 85? 6 and 43? 
5 and 47? 4 and 48? 8 and 68? 

7. How many are 105 and 6 ? 108 and 7 ? 115 and 8 ? 124 and 6? 
185 and 5? 140 and 7? 155 and 8? 

S. flow many are 6 and 185 ? 5 and 206? 7 and 208 ? 4 and 212? 
7 and 234? 8 and 826? 800 and 400? 

9. Howard shot 11 robins, Howell shot 12 robins, and Hojrt ah^ 
13 robins ; how many robins did they all shoot? 

10. A boy bought a robin for 10 cents, a jay for 20 cents, and a 
wren for 80 cents; what did they all cost? 

11. A lady gave 6 cents for needles, 12 cents for thread, and 2Q 
cents for some muslin ; what was the entire cost ? 

12. What is the sum of 28 and 87? 

Solution.— 2S and SO are 58, and 7 are 65. 
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18. What is the sum of 25 and 38? 27 and 3.6? 45 and 28 ? 47 
and 06? 67 and 48? 73 and 48? 

14. What is the sum of 29 and 46? 28 and 38? 76 and 46? 86 
and 91? 83 and 48? 96 and 69? 125 and 43? 173 and 205? 

15. Add by 7'8 from 7 to 98; from 1 to 99; from 2 to 100; from 8 to 
101. Add by 8*8 from 8 to 120; from 2 to 122; from 3 to 123. 

16. Add by 9's from to 108; from 1 to 109; from 2 to 110; from 
8 to 111. Add by ll's from to 132; from 1 to 133; from 2 to 184. 

n. Add by 12's from to 144; frx)m 1 to 145; from 2 to 146; from 
3 to 147; by 13'8 from 13 to 130; from 1 to 131; etc. 

18. Add alternately by 4 and 5 till the sum exceeds 100; by 5 and 
■6; by 6 and 7; by 8 and 9; by 9 and 10; by 11 and 12. 

19. A merchant sold some rice for f 15, some sugar for f 17, and 
some flour for f22; what was the amount of the sale? 

WRITTEN EXERCISES. 

!• A farmer raised 857 bushels of wheat, 372 bushels of 
rye, 720 bushels of oats, and 8T6 bushels of corn ; how many 
bushels of grain did he raise ? 

Solution. — If he raised 857 bushels of wheat, 372 operation 
bushels of rye, 720 bushels of oatd, and 876 bushels 857 

of com, he raised in all the sum of 857 bushels, 372 372 

bushels, 720 bushels, and 876 bushels, which we find 720 

by adding, to be 2825 bushels. 876 

2825 

2. A lady owns a farm worth $8326, a house worth $6575, 
a barn worth $3818, and $7584 in State bonds; what is she 
worth ? Am. $26303. 

8. A grocer paid $897 for flour and $759 for sugar; for 
what must both be sold that the grocer may gain $125 on 
the transaction? Ans. $1781. 

4. In a graded school there are 29 pupils in the first sec- 
tion, 42 in the second, 38 in the third, 45 in the fourth, 51 
in the fifth, and 63 in the sixth ; how many pupils are there 
in the whole school ? Ans. 268 pupils. 

5. A merchant "checked" out of bank $2560 one day, 
$3065 the next, $2780 the next, and then had $5760 in bank; 
how much had he in bank at first? Ans, $14165. 

6. A dealer bought 450 barrels of wheat flour for $2700, 
and 286 barrels of rye flour for $1416 ; h/^w many barreU 
did he buj and what was the whole coat^ Aus. %^^\Vi 
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7« A gentleman dying left his eldest son $7286, the next 
younger son $9111, and the youngest as much as both the 
others; what was the fortune? Ans. $32794. 

8* Bought calico for a dress for $2, a neck-tie for $0.45, a 
parasol for $3.50, a pair of boots for $4.25, and a pair of 
gloves for $1.75 ; what was the whole cost ? Ans, $11.95. 

9. A speculator bought three city lots for $5750 each; 
for what must he sell them that he may gain $2367 by the 
investment? Ans, $19617. 

10. Mr. Kowman paid $628 for flour, $382 for sugar, and 
$125 for potatoes; how much did he receive for all if he 
sold them at a gain of $324? Ans. $1459. 

II* A boy bought an arithmetic for 95 cents, a grammar 
for 65 cents, a history for 75 cents, a geography for $1.88, 
a piece of India-rubber for 5 cents, and a pencil for 3 cents; 
what was the whole cost? * Ans, $4.31. 

12. A merchant pays his book-keeper $1500 a year, three 
salesmen $750 each, a porter $450, and a boy $200 ; what 
amount of salaries does he pay ? Ans. $4400. 

13. A young man paid $450 for a horse, $115 for a sleigh, 
$137.50 for a harness and bells, and $33.35 for a robe ; what 
was the cost of the whole outfit? Ans. $735.85. 

14. At an auction a woman bid off a marble-topped bureau 
at $19.50, a dozen cane-seat chairs at $15.00, a carpet at $31, 
a small rug at $1.50, and a dozen china dinner plates at 
$1.75; what was her bill? Ans, $68.75. 

15. A schooner sailed '&om Milwaukee to Erie, having on 
board 12391 bushels new No. 3 Milwaukee wheat, 11420 
bushels Mixed Spring Minnesota wheat, and 1239 bushels 
common Winter Red Western wheat; of how many bushels 
d!d her cargo consist? Ans. 25050 bushels. 

16* A dry goods merchant, in purchasing his stock, paid 
$650 for silks, $875 for woolens, $345.75 for cotton dress 
goods, and $795.45 for other goods; what did his stock 
cost? Ans. $2666.20. 

17. Mr. Anthony's balance in bank on Monday morning 
wae $1546.75; that day he deposited $500; Tuesday he 



ADDITION. 29 

deposited $350; Wednesday, $764.t5; Thursday, $250; 
Friday, $640; Saturday, $54; how much did he have on 
deposit on the next Monday morning? Ans. $4105.50. 

18. A builder bought a lot for $450, built upon it a house 
costing $3545, and a barn and carriage-house costing $847.53, 
fenced it at a cost of $121. 50, and graded it at a cost of $77.25; 
for what must he sell the property in order to gain upon it 
$540? Ans. $5587.25. 

19. A Normal school paid, in 1875, $18,622.17 for salaries 
of professors and teachers, $1350 for salaries of other officers, 
$34,721.03 for board, washing, jetc., $11,806.95 for servants' 
hire, and $7159.15 for other expenses; what were the expen- 
ditures for the year? Ans, $73,659.30 

20. In erecting an academy, the trustees paid $250 for 
digging the cellar, $580 for laying the foundation walls. 
$12,575 for the brickwork, and $10,650 for the woodwork, 
plastering, etc.; what was the entire cost? Ans. $24,055. 

21. Mr. Johnson's house cost for brick $450; for lumber, 
$780 ; other materials,- $350 ; digging the cellar, $87.50 ; 
masons' and bricklayers' work, $425; carpenters' work, 
$789.75 ; painting, glazing, etc., $350 ; what was the whole 
cost of the house ? Ans. $3232.25. 

22. In the year ending June 1, 1875, Pennsylvania ex- 
pended for school-houses, $2,059,464.83; for teachers' 
wages, $4,746,875.52; for fuel and contingent expenses, 
$2,448,315 78 ; for other expenses, $109,270.94 ; $77,324.32 
extra appropriation to city of Pittsburg; $85,815,84 for 
Normal schools; and $423,693.76 for Soldiers' Orphan 
schools ; what was the whole amount expended that year 
for education by the State ? Ans. $9,950,760.99. 

28. The cash value of farms in New York in 1870 wa« 
$1,272,857,766; in Pennsylvania, $1,043,481,582; in New 
Jersey, $257,523,376 ; in Ohio, $1,054,465,226 ; in Indiana, 
$634,804,189; in Illinois, $920,506,346; in Missouri, 
$392,908,047 ; in Wisconsin, $300,414,064 ; and in Michigan, 
$398,240,578 ; what is the total value of the farms in these 
SUtes? Ang $6,^15,^Q\,\^\. 
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CONTRACTIONS IN ADDITION. 

60. Contractions in Addition are abbreviated methods 
of adding. 

Ol. There are several methods of abbreviating the pro- 
cess of addition^ a few of which will be stated : 

1. In adding omit naming the numbers added; merely 
name the results, 

2. When two or more term^s of a column can he easily 
grouped together ^ use their sum instead of adding each se2> 
arately ; combining with especial reference to tens. 

3. When a term is repeated several times in a column^ 
multiply it by the number of times it is repeated^ and use the 
result. 

1. What is the sum of 8752+368T+2573+85T6+285T 
+6872? 

1st Method.— We add thus: 2, 9, 15, 18, 25, 27; 
write the 7 and carry the 2; 2, 9, 14, 21, 28, 36, 41 ; 
write the 1 and carry the 4 ; etc. 

2d Method.— Thus: 9, 15, 25, 27, in which the 3 
and 7 are grouped and used as 10. We may also group 
2 and 6, 7 and 3, and then 7 and 2 ; thus, 8, 18, 27, etc. 

3d Method. — In the second column, we may take 
the three 7% then the two 5's, and then the 8 ; thus, 21, 
31, 39, etc. 



OFEBATION. 

8752 
3687 
2573 
8576 
2857 
6872 



33317 

44S 



WBITTEUr SXEBGISE8. 



(2) 
67854 
61387 
57854 
87543 
78587 
18284 
34387 
21857 
31242 
82356 
14181 
82815 
71281 
85427 
i8315 
6' 1 038 



(3) 
41235 
47368 
47376 
51847 
63529 
17152 
60381 
27596 
38273 
54368 
70305 
75056 
18293 
52738 
25382 
32728 



(4) 
32106 
21876 
52382 
36875 
42356 
52873 
61874 
18027 
25718 
43281 
25728 
71890 
12134 
51617 
82365 
57634 



(5) 
$875.67 
321.08 
345.67 
891.01 
121.31 
415.16 
178.20 
222.32 
425.26 
272.82 
930.35 
363.73 
839.46 
876.54 
324.36 
484.95 



(«) 

$365.75 

406.26 

57.38 

693.84 

746.38 

25.06 

8.72 

45.50 

482.38 

29.45 

8.65 

682.50 

14.75 

937.18 

8.28 

473.54 
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INTRODUCTION TO SUBTRACTION. 

HENTAIi EXERCISES. 

1. If I have 12 books and sell 5 of them, how many books shall I 
have remaining ? 

Solution. — If I have 12 books and sell 5 of thenii I have remahdng^ 18 
books minus 5 books, which are 7 books. 

2. James had 14 cents and spent 9 of them; how many centa had 
ho remaining? 

3. Susan has 25 plums and Jane 13; how many more has Susan 
than Jand? 

4. In a school numbering 45 pupils, 15 are absent; how many 
pupils are present? 

5. A watch was bought for 28 dollars and sold for 21 dollars; what 
was the loss ? 

6. A cow was bought for 18 dollars and sold for 28 dollars; what 
was the gain ? 

• 7. Begin at 2 and count by 2's to 40; begin at 40 and count by 2'8 
backward to 2. 

8. Begin at 45 and count by 8's backward to 8; begin at 44 and 
count by 3's backward to 2. 

9. Count by 4's from 48 back to 4; firom 55 back to 8; from 54 back 
to 2; from 53 back to 1. 

10. Count by 5's from 60 back to 5; from 64 back to 4; from 63 
back to 3; from 62 back to 2; from 61 back to 1. 

11. In a similar manner begin at different numbers, and count 
backward by 6's, 7's, S's and 9's. 

12. Take the number 3, add 5, subtract 6, add 7, subtract 5, add 8, 
subtract 7, add 9, subtract 4, and name the result. 

13. Take the niynber 11, add 4, subtract 8, add 5, subtract 4, add 6, 
subtract 5, add 7, subtract 6, add 8, subtract 7, and name the result 

14. How many are 3 plus 5 minus 7? 4 plus 7 minus 8? 5 plus 6 
minus 4? 8 plus 5 minus 9? 9 plus 10 minus 12? 12 plus 18 minus 15? 

15. How many are 8 plus 12 minus 18? 9 plus 16 minus 14? 10 
plus 15 minus 16 ? 16 plus 17 minus 18 ? 18 plus 19 minus 20 ? 

The process of finding the differeTice between two numbers is called 
wbtractUm. The sign of subtraction is — , and is read mirms, 

16. Required the value of the following ; 



5-f3—2 


2+5-4 


9+8-6 


10+ 7-12 


13+14-15 


6+4-3 


8+6-5 


8+6-7 


11+ 8-13 


144.15-17 


7+2-4 


4+7-8 


7+5-4 


12+ 7- 9 


15-1-18-19 


8+5-6 


6+8-7 


6+8 3 


8+14-10 


16+17-12 


9+3-5 


a+7-9 , 


5+9-4 


9+15«\^ 


\ VlV^^-'^^ 
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SUBTRACTION. 

0!3. Subtraction is the process of finding the difference 
between two numbers. 

03« The Difference between two numbers is a number 
which added to the less, equals the greater. 

<$4. The Minuend is the number from which we subtract. 
The Subtrahend is the number to be subtracted. 

65. The Sign of Subtraction is — , and is read minus. 
It denotes that the number immediately following it is to be 
subtracted from the number preceding it. 

Notes 1. The Sign of Subtraction is a short line in the line of writing. 

2. The symbol — was introduced by Stifeli'Mi a German mathematician, 
In a work published in 1514. 

PBiiircipi«ss« 

1. The minuend and subtrahend mu^t be similar numbers, 

2. The difference is a number similar to the minuend and 

subtrahend, 

CASE I. 

00. To subtract when no term of the subtrahend i« 
greater than the corresponding term of the minuend, 

1, What is the difiFerence between 486 and 243 f 

Solution. — ^We write the subtrahend under the mip- operation. 
uend, placing terms of the same order in the same col- 486 

nmn, draw a line beneath, and begin at the right to 243 

subtract. 3 units from 6 units leave 3 units, which we 043 

write under the units ; 4 tens from 8 tenn leave 4 tens, 
which we write under the tens; 2 hundreds from 4 
hundreds leave 2 hundreds, which we ¥Tite under the hundreds. 
Therefore, the diiference between 486 and 243 is 243. 

Rule. — I. Write the subtrahend under the minuendj plac- 
ing terms of the same order in the same column, and draw a 
line beneath, 

II. Begin at the right and subtract each term of the suh» 
irahendfrom the corresponding term of the minuend, wriU 
ing the remainder beneath, 

WRITTEIf EXERCISES. 

(2) (3) (4) (6) 

From 364 487 624 876 

Subtract 123 2B5 ^^1 235 
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(6) 
From 387 
Subtract 215 

(10) 

From 895 
Subtract 713 

(U) 

From 8917 
Sabtract 5302 

(18) 

From 6753 
Subtract 5241 



22, Subtract 

23. Subtract 
24:. Subtract 

25. Subtract 

26. Subtract 

27. Subtract 

28. Subtract 

29. Subtract 



(7) 
369 
123 


(8) 
879 
354 


(«) 

872 
351 


(11) 

718 

315 


(12) 

$38.57 
12.35 


(18) 

$51.83 
21.62 


(16) 

8975 
3623 


(16) 

$37.59 
25.36 


(17) 

$75.68 
34.15 


(19) 

8917 
7214 


(20) 

7369 
2134 


(21) 

$98.76 
54.32 



34512 from 67856. 
41231 from 81275. 
32125 from 96576. 
14114 from 85237. 
23121 from 64875. 
23254 from 48796. 
$123.42 from $9876.54. 
$2413.25 from $7654.87 



Ans. 33344. 

Jns. 40044. 

Ans. 64451. 

Ans. 71123. 

Ans, 41754. 

Ans. 25542. 
Ans, $9753.12. 
Ans. $5241.62. 



CASE II. 

07« To subtract when one or more terms of the sub* 
trahend are greater than the corresponding tertns of 
the minuend, 

08« There are two methods of explaining this case, called 
the Method of Borrowing and the Method of Adding Ten. 
We will solve the same problem by both methods 

1. From 836 subtract 472. 

Solution by Borrowing. — We write the siibtra- operation. 
hend under the minuend, and begin at the right to sub- 836 

tract. 2 units from 6 units leave 4 units, which we 472 

write under the units ; we cannot take 7 tens from 3 ^g^ 

tens, we will therefore take 1 hundred from the 8 hun- 
dreas, and add it to the 3 tens; 1 hundred equals 10 
tens, which, added to 3 tens, equals 13 tens ; 7 tens from 13 tens leave 6 
tens, which we write in tens place ; 4 hundreds from 7 h*.?ndreds (the 
number remaining after taking away 1 hnndred) leave ? bundreda^ 
which we write in t)ie hundreds piaoe. 
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Solution by Adding Ten. — 2 units from 6 units leave 4 units; we 
»,nnoi take 7 tens from 3 tens, we will therefore add 10 tens to the 3 
tens, making 13 tens; 7 tens from 13 tens leave 6 tens; now, since we 
have added 10 tens, or 1 hundred, to the minuend, our remainder will 
be 1 hundred too large; hence to obtain the correct remainder we must 
add 1 hundred to the subtrahend; 1 hundred and 4 hundreds are 6 
hundreds ; 6 hundreds from 8 hundreds leave 3 hundreds. 

Rule. — I. Write the subtrahend under the minuendf plao 
ing terms of the same order in the same column^ and draw 
a line beneath, 

II. Begin at the right and subtract each term of the sub- 
trahend from the corresponding term of the minvend, writ- 
ing the remainder beneath. 

III. If any term of the subtrahend is greater than the 
corresponding term of the minuendf add 10 to the latter, and 
then subtract. 

TV. Add I to the next term of the subtrahend (or subtract 
1 from the next term of the minuend) , and proceed as before. 

Proof. — Add the diflFerence to the sabtrahend ; and if the 
work is correct the sum will equal the minuend. 

Second Method. — Subtract the diflFerence from the minu- 
end, and if the work is correct, the result will equal the 

subtrahend. 

Note. — The taking one from a term of the minuend is called borrouyiny 
<od the adding one to the next term of the subtrahend is called carrying/. 

WBITTEIf EXERCISES. 



From 
Take 


(2) 
386 
157 


(3) 
462 
175 


$5.23 
1.46 


$6.15 
1.47 


From 
Take 


3123 
1415 


(7) 
6.357 
2829 


(8) 
7518 
2036 


4712 
3508 


From 
Take 


(10) 

4075 
2867 


(11) 
3987 
1989 


(12) 

3013 
2187 


(18) 

6514 
2823 


From 
Take 


(14) 

$571.23 
278.51 


(16) 

$605.32 
518.18 


(16) 

$657.00 
472.83 


(17) 
$451.00 
132.18 
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18. From 942T8 subtract 625T3. Ana. 31106. 

19. From T0632 subtract 25824. Ans. 44T08. 

20. From 53715 subtract 15186. Am. 38529. 

21. From 80526 subtract 2536 T. Ans. 55159. 

22. From T5138 subtract 61859. Ans. 13279. 
28. From $200.87 subtract $123.48. Ans. $77.39 
What is the value 

24. Of 12857 + 3659-2768? Ans. 13748. 

26. Of 34821-1-3127— 5879? - ^ns. 32069. 

26. Of 8000732— 5001916? Ans. 2998816. 

27. Of 1000000 -h 10000— 1? Ans. 1009999. 

28. Of 8032— 6257 + 18765? Ans. 20540. 

29. Of 2875— 2382+67876? Ans. 68369. 

30. Of $2.85— $1.86 +$3.92— $2.56 ? Ans. $2.35. 

31. From ten thousand take nine hundred and ninety- 
bine. • Ans. 9001. 

32. From one million and one, take three thousand and 
three. Ans. 996998. 

33. From four hundred thousand take four hundred and 
forty-four. Ans. 399556. 

34. From seventy-seven thousand take seven thousand 
and seventy-seven. Ans. 69923. 

35. From one hundred million and one take one million 
and five. Ans. 98999996. 

36. From 6 billion, 6 million, 6 thousand and 6, take 80 
million, 80 thousand and 8. Ans. 5925925998. 

* 

HEUTTAIi EXERCISES. 

1. Mary bought 20 apples and gave Ella 6 of them; how many did 
Mary then have? 

Solution. — If Mary bought 20 apples and gave Ella 6 of them, Mar; 
t ten had the difference between 20 apples and 6 apples, which is 14 apples 

2. A boy found 16 eggs in the bam and broke 8 of them; how 
many remained unbroken ? 

3. How many birds will escape if I shoot 6 birds out of a fiock ol 
40 birds? 

4. HowTnany arel71e8s8? 14 less 9? 21 less 7? 28 less 6y 26 
less 8? 81 less 4? 
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« 
« 

5. How many are 32 less 3? 41 less 2? 50 less 6? 49 less 7? 78 
less 8 ? 100 less 9 ? 124 less 12 ? 

tt. Required the value of 112 minus 8; 120 minus 7; 125 minus 8; 
132 minus 5; 140 minus 4; 150 minus 5; 150 minus 10. 

7. A boy having 12 apples, bought 6 more, and then sold 8; how 
many had he then ? 

8. Mary having 14 cents, spent 8 cents, after which hei father 
gave her 12 cents; how many cents had she then? 

9. Edwin had $24 and earned f 6, and then spent $12; how much 
did he then have ? 

10. A merchant gave $65 for goods, and paid $6 for transportation; 
at what price must he sell the goods to gain $12? 

11. Subtract 36 from 84. 

Solution. — 80 from 84 leaves 54, and 6 from 64 leaves 48. 

12. Subtract 26 from 42; 35 from 52; 38 from 60; 42 from 75; 4b 
from 72; 48 from 84; 52 from 86; 56 from 82. 

13. Subtract 123 from 147; 135 from 248; 152 from 285; 206 from 
456; 307 from 444; 328 from 565. 

14. In a school numbering 75 pupils 28 are absent; how many pupils 
are present ? 

15. A lady bought a watch for $250 and sold it at a loss of $35 : 
what did she receive for it? 

16. A man bought a horse' for $175, paid $15 for his keeping, and 
sold him for $240; what was the gain? 

11. A lady bought some needles for 8 cents, some thread for 15 
cents, and some tape for 18 cents, and hands the clerk a 50-cent note* 
what is her change ? 

18. A man went into a clothing store and bought a vest for $6, a 
coat for $25, and a pair of pants for $12; he hands the clerk 5 ten 
dollar bills; what change will he receive? 

19. Count by 6's from 6 to 72 aiid back; from 5 to 77 and back 
from 4 to 76 and back; from 3 to 75 and back; etc. 

20. Count by 7'0 from 7 to 84 and back; from 6 to 90 and back 
from 5 to 89 and back; from 4 to 88 and back; etc. 

21. Count by 8's from to 96 and back; from 1 to 97 and back, 
from 2 to 98 and back; from 3 to 99 and back; etc. 

22. Count by 9's from to 108 and back; from 1 to 109 and back 
from 2 to 110 and back; from 4 to 112 and back; etc. 

23. Take the number 12, add 3, subtract 2, add 4, subtract 8, add 
5) subtract 4, add 6, subtract 5, add 7, subtract 6, and name the result 

24. How many are 12 plus 8, minus 7, plus 10, minus 6, plus 12, 
minus 9, plus 14, minus 18, plus 25, minus 16 ? 

25. How many are 25 plus 20, minus 16, plus 86, minus 40, plus 
^(« minus 26, plus 72, minus 84, plus 120, miii\ial40? 
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WRITTEN EXERCISES. 

1. A man had 725 bushels of wheat and sold 367 bushels; 
how many bushels remained ? 

OPERATION. 

Solution. — If a man had 725 bushels of wheat and 725 

sold 367 bush els, there remained the difference between 367 

725 bushels and 367 bushels, which is 358 bushels. 353 

2. A farmer raised 627 bushels of potatoes, and sold 386 
bushels ; how many bushels remained ? Ann, 241 bushels. 

3. From a farm containing 3075 acres, 2528 acres were 
sold; how many acres remained ? Ans. 547 acres. 

4. A man borrowed $3052 and afterward returned $2527 ; 
how much does he still owe ? Ans. $525. 

5. A sold his house for $2572, which was $285 more thaa 
it cost ; . how much did it cost ? Ans. $2287. 

6. Two men together have $5682 ; how much money has 
the first if the second has $3826 ? AnB. $1856. 

7* A man bought a farm for $10,852, and sold it at a loss 
of $987 ; what did he receive for it ? Ans. $9865. 

8. A and B together own 10,840 acres of land ; how much 
does B own if A owns 5284 acres ? Ans. 5556 acres. 

9. Gen. Zachary Taylor was born in 1790 and died in 
1850; how old was he when he died? Ans. 60 years. 

10« Robert Southey was born at Bristol in 1774 and died 
in 1843; how old was he at his death? Ans. 69 years. 

11. Socrates was born at Athens 468 years before Christ, 
and died 398 years before Christ; what was his age at 
death? Ans. 70 years. 

12. Walter Scott was born in the year 1771, and died in 
1832 ; how old was he at his death ? Ans. 61 years. 

13. How many years from the birth of Milton in 1608 to 
he birth of George Washington in 1732 ? Ans. 124 years. 

14. A farmer having 478 cows, sold 198 of them, and th'^n 
l»ought 226 ; how many had he then ? Ans. 506 

15. How many years from the birth of William Penn in 
1644 to the birth of Benjamin Franklin in 1706? 

Ans. 62 years. 
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16. A merchant having 336 pounds of rice, bought 248 
pounds, and then sold 46t pounds ; how many pounds re- 
mained? Ans. in pounds. 

17. Lanterns were invented by King Alfred in 890; how 
many years from that time to 1876 ? Ans, 986 years. 

18. Spectacles were invented by Spina in 1299 ; how manj 
years from their invention to 18T8 ? Ans. 579 years. 

19. Watches were invented at Nuremberg in 1477 ; how 
many years from that time to 1876 ? Ans. 399 years. 

20. The circulation of the blood was discovered by Har- 
vey in 1619 ; how long since that time ? 

21. The telescope was invented by Galileo in 1610 ; how 
many years since it was invented ? 

22. Printing is supposed to have been invented in 1441; 
how many years has the art been used ? 

23. The first steamship crossed the ocean in 1839 ; how 
long is it since that time ? 

24:. The first line of telegraph was established io the 
United States in 1844 ; how long has the invention been in 
use? 

25. The distance from Philadelphia to Pittsburgh is 353 
miles, and to Harrisburg is 105 miles ; what is the distance 
from Harrisburg to Pittsburgh ? Ans. 248 miles. 

26. A merchant had in bank $4500, and " checked out" 
$2345 ; how much will remain in bank? Ans. $2155. 

27. An architect received $54,750 for building a market- 
house, and he expended upon it $51,784; what was his 
profit ? . Ans. $2966. 

28. Mr. Newton bought a house for $10,575, and paid for 
it in yearly installments of $1057.50 ; how many years did 
it require to pay for the house ? Ans. 10 years. 

29. At an election the successful candidate received 
40,172 votes, and the unsuccessful candidate 34,789 votes; 
what was the successful candidate's majority? 

Ans. 5383 votes. 
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CONTKACTIONS IN SUBTKACTION. 

69. Contractions in Subtraction are abbreyiated meth- 
ods of subtracting. 

70« When two or more numbers are to be suceessiyely 
subtracted from another, the operation can be abbreviated 
by the following rule : 

Rule. — Add the terms of the numbers to be subtracted, 
and write for a remainder a term which^ added to this sufn^ 
toiU give a number having for its unit term the correspond- 
ing term of the minuend. 

1. Subtract 324 and 549 from 1024. 

Solution. — 4 and 9 are 13, and since 1 more will 
make 14, we write 1 as the first term of the remainder; 
4 and 1 are 5 and 2 are 7, and since 5 more make 12, 
we write 6 in the remainder; 5 'and 1 are 6 and 3 are 
9, and since 1 more make 10,' we write 1 in the re- 
mainder. 



OPEBATION. 

1024 



324 

549 

151 



WRITTEN EXERCISES. 



(2) 
5T65 

1334 
1562 



(B) 
85741 

13333 
14792 
10234 



(4) 
6954 7 

14937 

18356 

3344 



1000000 

676543 
135792 
187665 



6. A raised 785 bushels of grain, and having sold B 250 
Dushels, C 320 bushels, and D 169 bushels, he retained the 
remainder ; how many bushels did he retain ? Ans. 46 bu. 

7. From a tract of land in a newly settled country con- 
taining 4850 acres, there were sold at one time 1560 acres ; 
at another, 2490 acres; and at another 500 acres; how 
much of the tract then remained ? Ans. 300 acres. 

8. In five granaries there are 7874 bnshels of wheat ; ic 
the first there are 1160 bushels; in the second 1729 bushels; 
in the third 1957 bushels; in the fourth 1433 bushels; how 
many t)ushels are contained in the fifth? Ans. 1595 bu. 

9. An estate of $10,000 was divided as follows: the 
widow received $4397; the youngest son, $2498; the 
ilaughter, $3104; and the eldest son the remainder. What 
was the share of the latter ? 
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WRITTEN EXERCISES. 

IS ADDITION AND SUBTRACTION. 

1. An estate worth $35,000 has two mortgages upon iti 
one for $15,000, and the other for $8000; what is it worth 
above the incumbrances? Ans. $12,000. 

2* A merchant's gross profits last year were $9000 ; he pays 
for rent $1200, insurance $150, salaries $3500, and incidental 
expenses, $225 ; what is his net profit ? Ans, $3925. 

3. A clerk receives $800 a year; he pays $150 a year for 
house rent, his. butcher's bill is $177.50 and grocer's bill 
$145.45, and he has expended for clothes and other expenses 
$250 ; w'hat does he save in the year ? Ans. $77.05. 

4. Mr. Wainwright bought a farm which cost him $25,000 ; 
but afterwards getting into difficulties, he burdened the 
property with a mortgage for $7500 ; for whet must he sell 
the farm to gain $3500? Ans. $21,000. 

5. Mr. Hatton receives for goods sold a check for 
$15,495.25 on the Girard National Bank; he wishes to 
deposit $13,500 in the same bank ; what will the bank 
return him when he presents the check? Ans. $1995.25. 

6. I had in bank on Monday morning, Dec. 4, $11,275 1 
I checked out Monday afternoon $745 ; Tuesday, 1 deposited 
$1500; Wednesday, I deposited $475; Thursday, I checked 
out $873.50; Friday, I again checked out $563.75; Satur- 
day, I deposited $560 ; what is the amount of my deposit on 
Monday morning, Dec. 11? Ans. $11,627.75. 

7. The day before Christmas I went into a fancy store 
and bought for Christmas presents, a writing-desk at $4.25, 
a work-box at $2.75, a glove-box at $1.50, a handkerchief- 
box at $1.75, a case of perfumery at $2.25, and a gentle- 
man's dressing-case at $5.75; I handed the clerk a twenty 
dollar bill; what change should I receive? Ans. $1.75. 

8. A farmer took to the store 2 dozen eggs, $0.70; 10 
Dounds of butter, $5; 2 barrels of apples, $11.50 ; he bought 
25 pounds crushed sugar, $3.50; 2 gallons molasses, $0.60; 
10 yards red flannel, $3.75, and one piece unbleached sheet- 
in^, $10: how much cash must he pay? Ans. $0.65. 
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INTRODUCTION TO MULTIPLICATION. 

MENTAIi EXEBCIBBB. 

1. Repeat the table of 2 times; of 3 timee; of 4 times; of 5 times 
of 6 times; "of 7 times; of 8 times; etc. 

2. If one barrel of flour costs 6 dollaii.. w^hat will 5 barrels cost at 
the same rate? 

Solution. — If one barrel of flour costs 6 dollars, 5 barrels will cost ) 
times 6 dollars, which are 30 dollars. 

3. What will 7 -gold pens cost at 3 dollars apiece ? 

4. At 20 cents apiece what will 6 spelling-books cost^ 

5. What is the cost of 11 yards of calico at 12 cents a yaxd? 

6. George has 15 dollars and James has 6 times as much; how many 
dollars has James? 

7. A farmer bought 6 cows at 25 dollars apiece; how much did he 
pay for them? 

8. If 6 men can do a piece of work in 20 days, how long vnll it 
take 1 man to do it? 

9. If 8 men mow a field of grass in 15 days, how long will it take 
1 man to mow it? 

10. In an orchard there are 16 rows of trees and 10 trees in each 
row; how many trees are there in the orchard ? 

11. John borrowed 12 cents from a friend, and then earned 6 times 
as much as he borroi^ed; how many cents had he then? 

12. Arnold earned 18 dollars a week, and paid 9 dollars a week foi 
his board; how much could he save in 8 weeks? 

13. How many are 3 times 5, plus 6? 5 times 6, plus 7? 6 times 
7, plus 8 ? 7 times 8, plus 9 ? 9 times 10, plus 11 ? 12 times 10, plus 13 ? 

14. How many are 4 times 6, minus 8? 6 times 7, minus 5 ? 8 times 
9, minus 10? 7 times 11, minus 9? 9 times 12, minus 13? 

15. How many are 6 and 6 times 7? 7 and 7 times 9? 8 and 8 
tunes 10? 9 and 9 times 8? 10 and 10 times 11 ? 11 and 11 times 12? 

1 6. The process of taking one number as many times as there are 
units in another is called multiplication. The number multiplied is 
the multiplicand; the number by which we multiply is the multiplier; 
the result is the product. The sign of multiplication is X , &nd is read 
"multiplied by." 

17. Read the result of the following: 



6x4+3 


7x3+2 


9x7+12 


12x9—18 


12x12—24 


6x5+4 


6x4-5 


8x6—11 


10x8+16 


13x 6-18 


7x6+5 


5x5+7 


7x8—10 


11x4—15 


14 X 7-27 


8x7+6 


4x6-8 


8x4+12 


13x3—9 


. \^% 5-Stt 


9x8^f-7 J 


3x7-^5 1 


9xS^10 


14x4-1^ 


\ \ix v-^\ 
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MULTIPLICATION. 

Tl. Mtiltiplicatioii is the process of finding the product 
of two numbers. 

73. The Product of two numbers is the result obtained 
by taking one number as many times as theie are units ic 
another. 

T3. The Multiplicand is the number to be multiplied. 

'74. The Multiplier is the number by which we multiply. 

T5. The Sign of Multiplication is x , and is read mul- 
tiplied byy timeSf or into. When placed between two num- 
bers it denotes that one is to be multiplied by the other. 

Notes. — 1. The Sign of Multiplication consists of two short lines of equal 
length, bisecting each other at an angle of 45 degrees with the line of 
writing. 

2. The symbol X was introduced by Wm, OugJUred, an English mathe- 
matician, bom in 1574. 

PBINCIPIJSB. 

1. The multiplier is always an abstract number, 

2. The multiplicand may be abstract or concrete. 

3. The product is always similar to the m^ultiplicand. 

CASE I. 
^G* When the multiplier is not greater tha/n twelve^ 

I. Multiply 353 by 8. 

Solution. — We write the multiplier under operation. 

the multiplicand, draw a line beneath, and Multiplicand, 364 
be^in at the right to multiply. 8 times 4 Multiplier 8 

units are 32 units, or 2 units and 3 tens ; we -pi * oqqo 

write the units in units place, and reserve the x roduct, 283J 

tens to add to the next product: 8 times 5 

tens are 40 tens, plus the 3 tens equal 43 tens, or 3 tens and 4 hun- 
dreds; we write the 3 tens in tens place, and reserve the 4 hundredsF so 
add to the next product: 8 times 3 hundreds are 24 hundreds, plus Ae 
4 hundreds equal 28 hundreds, or 8 hundreds and 2 thousands, which 
we write in their proper places, and we have 2832. Hence the following 

Rule. — I. Write the multiplier under the multiplicand, 
and draw a line beneath. 

II. Begin at the rights and multiply each term of tht 
muUiplicand by the multiplier^ carrying as in addition. 
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48 



(2) 

56t 

3 

ItOl 

(6) 

$3.0t 

8 

$24.56 

Multiply 

10. 5Y08 by 8. 

11. 3218 by 1. 

12. 210t by 6. 
18. 5189 by t. 



WRITTEN EXERCISES. 

(8) (4) 

682 795 
4 2 



2728 

(7) 

$5.86 

6 

$35.16 



-4 ns.* 45664. 
Ans. 22526. 
Ans. 12642. 
^ns. 36323. 
Ans. 48304. 



1590 

(8) 

$12.58 

5 

$62.90 



(&) 
821 

1 

5t4t 

(») 

$25.08 

9 

$225.72 



14. 12076 by 4. 

16. 21876 by 5. Jns. 109380. 

22. Multiply 97548 by 9. 

23. Multiply 847946 by 9. 



16. 32187 by 3. ^ns. 96561. 

17. 58799 by 6. Ans. 352794. 

18. 25767 by 5. Ans. 128835. 

19. 41937 by 4. Ans, 167748. 

20. 82709^y 8. Ans. 661672. 

21. 70095 by 9. Ans. 630855. 

Ans. 877932. 
Ans. 7631514. 



24. If one acre of land is worth 275 dollars, what are 7 
acres worth at the same rate ? 



OPEBATION. 

275 

7 



SoiiUTiON. — If one acre of land is worth 275 dollars, 
•7 acres are worth 7 times 275 dollars, which we find 
by multiplying is 1925 dollars. Therefore, etc. 

1925 AriA. 

25. Sound moves 1120 feet in a second; how far will it 
move in six seconds ? Ans. 6720 feet. 

26. If a horse cost $150, what will 8 horses cost at the 
same rate ? Ans. $1200. 

27. If there are 1375 letters on one page of a book, how 
many letters on 7 pages at the same rate ? Ans, 9625. 

28. If there are 231 cubic inches in one gallon, how many 
cubic inchfes in five gallons? Ans. 1155. 

29. Light moves about 192,500 miles a second ; how far 
will it move in four seconds? Ans. 770,000. 

30. The distance of the moon from the earth is about 
240,000 miles ; what is nine times the distance ? 

An^. 2,U0,0QQ, 
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CASB n. 
TT. ^^^hen the multiplier is greater than twelve. 

1. Multiply 465 by 37. 

Solution. — We write the multiplier under the operation. 

multiplicand, units under units, tens under tens, etc. 465 

Since 37 equals 7 units and 3 tens, it is evident that 37 

37 times a number equals 7 times the number plus 3 "3255 

tens times the number. Seven times 465 ec^uals ^395 

3255; 3 times 465 equals 1395, hence 3 tens times ^ 

465 equals 1395 tens. Taking the sum of the partial •^' ^"^ 
products we have 17205. Hence, etc 

Rule. — I. Write the multiplier under the multiplicand^ 
placing terms of the same order in the same column, and 
draw a line beneath. 

II. Begin at the right, and multiply the multiplicand by 
each term of the multiplier, writing the first term of each 
product under the term of the multiplier which produces it. 

III. Add the partial products, and their sum vnll be the 
entire product. 

Proof. — Multiply the multiplier by the multiplicand ; if 
the work is correct this product will equal the first product. 

Notes. — 1. When there are ciphers between the significant terms of the 
multiplier, pass over them and multiply by the significant terms alone. 

2. We begin at the right to multiply, so that when any product exeeedi 
Dine we may add the number expressed by the left hand figure to the nexi 
product. 

2. Multiply 247 by 24 ; also by 204. 

OFEBATION. OPERATION. 





247 
24 




247 
204 






988 
494 




988 
494 






5928 


WRITTEN 


50388 
EXERCISES. 




(8) 
354 




234 


(5) 

314 


(«) 
321 


14 




15 


16 


18 


4956 




3510 


502'4 


57t8 


(7) 




(8) 


(0) 


(10) 


$4.16 
21 




$4.17 
23 


$2.45 
24 


$2.18 
25 



$87.36 $95.91 tSS.SO $54.50 
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11. Multiply 

12. Mult'ply 
18. Multiply 
U. Multiply 
16. Multiply 

16. Multiply 

17. Multiply 

18. Multiply 
19- Multiply 

20. Multiply 

21. Multiply 

22. Multiply 

23. Multiply 

24. Multiply 

25. Multiply 

26. Multiply 

27. Multiply 

28. Multiply 

29. Multiply 

80. Multiply 

81. Multiply 

82. Multiply 
88. Multiply 

84. Multiply 

85. Multiply 

86. Multiply 

87. Multiply 

88. Multiply 

89. Multiply 

40. Multiply 

41. Multiply 

42. Multiply 

43. Multiply 

44. Multiply 
46. Multiply 
46, Multiply 
47- Multiply 



312 by 26 
214 by 29. 
418 by 21. 
625 by 28 
408 by 34. 
316 by 35 
683 by 36, 
612 by 38. 
811 by 39. 
125 by 41. 
431 by 43. 
1621 by 45 
1163 by 46. 
1234 by 49. 
6111 by 54. 
1816 by 56. 
2181 by 58. 
2931 by 59. 
3082 by 68. 
4101 by 93. 
2513 by 16. 
3811 by 81. 
5482 by 135. 
3251 by 246. 
4185 by 368. 
5682 by 543. 
1328 by 1021. 
2561 by 2036. 
2135 by 3001. 
6328 by 1216. 
5682 by 1083. 
4185 by 1412. 
3251 by 1516. 
1328 by 2042. 
2561 by 4012. 
2135 by 6014. 
11873 by 3018. 



Ans. 9612. 

Ans. 1946. 

Ans 11286. 

Ans. 11500. 

Ans. 13812 

Ans. 11060. 

Ans. 24588 

Ans. 25536 

Ans. 31629. 

Ans. 29125. 

Ans. 18191. 

Ans. 12945. 

Ans. 81098. 

Ans. 60466. 

Ans. 333234. 

Ans. 105056. 

^718. 126498. 

Ans. 112929 

Ans. 209516. 

Ans. 381951. 

Ans. 195548. 

Ans. 336111. 

Ans. 140010. 

^718. 801222 

Ans. 1540080. 

^718. 3085326. 

^718. 1481888. 

^718. 5226412. 

^718. 6419945. 

^718. 8014528. 

Ans. 6153606. 

Ans. 6160320. 

^718. 5133032. 

^718. 14963116. 

Ans. 10452824 

^718. 12839890. 

Ana. 'ii\^^\^'\\\ 



^6 
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48. Multiply 

4:9. Multiply 

50. Multiply 

51. Multiply 

52. Multiply 

53. Multiply 

54. Multiply 
bh. Multiply 

56. Multiply 

57. Multiply 

58. Multiply 

59. Multiply 

60. Multiply 

61. Multiply 

62. Multiply 

63. Multiply 

64. Multiply 



6328 by 2552. 
71873 by 6036. 
11364 by 1629. 
21984 by 1021. 
12835 by 203G. 
10675 by 3007. 
25312 by 1276 
25312 by 2552. 
57873 by 4812. 
73218 by 4167. 
35821 by 3782. 
85765 by 81072. 
180071 by 23456. 
871352 by 40709. 
826107 by 57018. 
360073 by 360073. 
473009 by 874030. 



Ans. 16149056. 

Ans. 433825428. 

^718. 18511956 

Ans. 22445664. 

Ans. 26132060. 

Ans. 32099725. 

Ans, 32298112. 

^718. 64596224. 

Ans. 278484876. 

Ans. 305099406. 

Ans. 135475022. 

Ans. 6953140080. 

Ans. 4223745376. 

Ans. 35471868568. 

Ans. 47102968926. 

Ans. 129652565329. 

Ans. 413424056270. 



MENTAIi EXERCISES. 

1. What will 6 yards of muslin cost at 10 cents a yard't 

Solution. — If 1 yard of muslin costs 10 cents, 6 yards of muslin wiU cost 
6 times 10 cents, which are 60 cents. 

2. What will 8 sheep cost at 12 dollars apiece? 

3. What will 13 turkeys cost at 60 cents apiece? 

4. At 80 cents each, how much will 9 arithmetics cost ? 

5. If 5 men can do a piece of work in 6 days, how long will It take 
1 man to do it ? 

6. If 9 men dig a trench in 14 days, how long would it take onci 
man to do it ? 

7. How many trees in an orchard in which there are 12 rows with 
20 trees in each row? 

8. A grocer had 24 melons, sold 10 of them, and then bought 5 
times as many as he sold; how many had he then? 

9. Mason earned |15 a week and paid |7 for his board; hew muGh 
could he save in 8 weeks ? 

10. Thompson earned $50 a month and paid |5 a week for his 
board, and $4 for other expenses; how much could he save in a year? 

11. Multiply 76 by 4. 

Solution. — 4 times 6 units are 24 units, which equals 2 tens and 4 units, 
4 times 7 ie^is are 28 tenSj which increased by the 2 tens equals 30 ten«; henoe 
tbe profluct is 304:. 
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12. Multiply 26 by 3; 28 by 4: 87 by 5; 46 by 6; 53 by 7^ 75 by 
8- 65 by 12; 88 by 11; 125 by 10. 

13. Multiply 142 by 4; 326 by 3; 463 by 5; 372 by 6; 408 by 7; 
1234 by 6; 2007 by 8; 1306 by 5; 508 by 11; 407 by 12. 

14. If a railroad train runs 36 miles an hour, how fJEur will it i en at 
that rate in 6 hours ? 

15. If a newsboy clears 56 cents a day for 8 days, how mucii will 
he clear in all? 

16. A jeweler bought 8 watches for $125 apiece, and sold tLem at 
a gain of $25 each; what did he receive for them? 

17. At $6 a barrel, how much are 3 loads of ftour worth, eacn load 
containing 10 barrels? 

18. A man bought 5 books at 40 cents each, and 2 pairs of shoes at 
f 1.50 a pair; what change will be left out of a $5 bill ? 

19. A farmer's wife took to a store 6 dozen eggs at 20 cents a dozen, 
and bought 8 yards of muslin at 12 cents a yard; what balance should 
she receive ? 

20. A lady went ** a shopping** and bought 6 yards of silk at $3 a 
yard, 2 yards of velvet at $5 a yard, and 4 pairs of hose at 75 cents a 
pair; she handed the clerk two $20 bills; what was her change? 

WRITTEN EXERCISES. 

1. If a steamer sails 235 miles in 1 day, how far will she 
sail in 37 days? 

OPEKATION. 

235 
Solution. — ^If a steamer sails 235 miles in 1 day, 37 

in 37 days she will sai| 37 times 235 miles, or 8695 1645 

miles. 705 

8695 

2. How many bushels of potatoes can be raised on 56 acren 
of land, if each acre produces 196 bushels? Am. 10,976. 

3. How many oranges in 59 boxes, if each box contains 
275 oranges? Ans. 16,225 oranges. 

4. If a clerk deposits $575 annually in a savings bank, how 
much will he deposit in 25 years ? Ans, $14,875. 

5. Mr. Gibbs bought a farm of 95 acres at $187 an acre ; 
what was the cost of the farm ? Ana. $17,765. 

6* What will a hogshead of wine, containing 63 gallons, 
cost at the rate of $4.25 a gallon ? Arts, $267.75. 

7* I bought 356 sacks of Liverpool salt at $2.50 i^er E&ck^ 
what did 1 p&y for the v^hdiQ amount? Aus. ^'^^^^ 
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8. Sold 265 barrels of mess pork at $16,50 a barrel; what 
did I receive for the whole? Ans, $43t2.50. 

9. If a locomotive- wheel revolves 4t8 times in going 1 
mile, how often will it revolve in 248 miles? Ans. 118,544. 

10. When the market-price of butter is 18 cents a pound, 

what must I pay for 256 pounds? Ans. $46.08. 

Note. — In this and similar problems we multiply by the smaller number, 
using both numbers abstractly, though in the explanation we should use 
the proper number as the multiplier. 

11. If a barrel of flour is worth $8, how much are 596 
barrels worth at the same rate ? Ans, $4768. 

12. A dealer bought 2875 bushels of potatoes at 37 cents 
a bushel ; what was the cost ? Ans. $1063.75. 

13« A Western farmer sold 9876 bushels of wheat at 8t 
tents a bushel; what did he receive? An^. $8394.60. 

14. Henry earned $28 a week and paid $5 for his board; 
how much could he save in 52 weeks ? Ans. $1196. 

15. A travels 25 miles a day, and B 36 miles a day; how 
far will both travel in 286 days? Ans. 17,446 miles. 

16. The President's cabinet consists of 7 members, who 
receive a salary of $8000 each ; what is the amount of their 
salaries ? Ans. $56,000. 

17. A dealer shipped 2396 bushels of apples at 87 cents 
a bushel, and the same quantity of potatoes at 56 cents a 
bushel ; what was the value of both ? • Ans. $3426.28. 

18. A bought 29^0 acres of prairie land at $38 an acre, 
and the same number of acres of woodland at $45 an acre ; 
what did he pay for all ? Ans. $245,680. 

19. In a row of houses there are 46 rooms, in each room 4 
windows, and in each window 12 panes of glass; how many 
panes in all the houses ? Ans. 2208 panes. 

SiO- If Thomas sells 48 papers a day, and Henry 72 papers; 
how many more papers does Henry sell in 94 days than 
Thomas? Ans. 2256 papers. 

21. In 1852, 157,548 Irish immigrants arrived in the 
United States ; at this rate what would be the number of 
unmigT&utB from the beginning of 1852 to the end of 1875 ? 

Ans. 3,781,152. 



MULTIPLICATION. 49 

22. If two persons shoald start from the same place and 
travel in opposite directions, one at the rate of 45 miles a 
d^y and the other at the rate of 67 miles a daj, how far will 
they be apart in 67 days ? Ans. 7504 miles. 

23. A planter put up his cotton into 275 bales, averaging 
576 poands each, and sold it at 15 cents per pound ; what 
did he receive for the whole ? Ans. $23,760. 

24. Mr.'Angell's annual income is $9750, and his average 
daily expenditure is $9.75 ; what can he save^ in a year of 
365 days? Arts. $6191.25. 

25. A bank teller receives $2500 salary, and spends $520 
for board, $475 for clothing, $112.65 for books, and $117.25 
for other expenses annually ; how much will he save in 5 
years? Ans. $6375.50. 

26* How many miles w\\\ a railroad conductor travel in 
a year if he makes a trip from Harrisburg to Philadelphia 
(106 miles) and back, every day except Sundays, reckoning 
52 Sundays to a year ? Ans, 66,856 miles. 

27* A shoe-dealer bought 35 cases of French calf boots, 
each case containing 12 pairs, at $6.50 a pair ; what did the 
bill amount to? Ans, $2730. 

28. A. division consisted of 4 regiments, each regiment of 
S companies, and each company of 98 men ; how many men 
in the division ? Ans. 3528 men. 

29. In a block of houses there are 45 buildings, each 
building containing 32 windows, and each window 12 panes 
of glass ; how many panes of glass in the whole block of 
buildings? i4ns. 17,280 panes. 

80» If it requires 124 tons of iron worth $72 a ton to build 
one mile of a railroad, what will be the cost of iron enough 
to build a railroad 236 miles long? Ans. $2,107,008. 

81. A field contains 5076 rows of corn, each row contain- 
ing '4005 hills, and each hill 4 stalks ; bow many stalks of 
corn in the field ? Ans. 81,317,520 stalks. 

3 
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CONTRACTIONS IN MULTIPLICATION. 

78. Oontractions in Mnltiplication are abbreviated 
methods of multiplying. 

79. A Oomposite Number is the product of two or 
more numbers, each greater than a unit, called factorB. 
Thus, 24 is a composite number, whose factors are 4 and 6, 
or 3 and 8, or % 3, and 4. 

CASE L 
SO* TFhen the ^ntUtiplier is a composite nv/mberm 

1. Multiply 63 by 24. 



Solution. — 24 equals 4 times 6, hence 24 times 53 
equals 4 times 6 times &3. 6 times 53 e({uals 318, 
and 4 times 6 times 53 equals 4 times 318, which 
equals 1272; therefore, 53 multiplied bj 24 equals 
1272. Hence the . 



OPERATION. 

53 
6 



318 
4 



1272 



Rule. — Multiply the multiplicand by one factor^ th*ls 
product by another factor ^ and thus continue until all the 
factors have been used; the last product will be the result 
required. 

Multiply 
2. 85 by 35. 
8. 98 by 16. 
4. lb by 12. 
6. 87 by 56. 

6. 123 by 63. 

7. 248 by 54. 



Ans, 2975. 
Ans. 1568. 
Ans. 5400. 
Ans. 4872. 
Ans. 7749. 
Ans. 13392. 



8. 362 by 45. 

9. 893 by 49. 

10. 3572 by 35. 

11. 4087 by 27. 

12. 8937 by 42. 



Ans. 16290. 

Ans, 43757. 
Ans. 125020 
Ans. 110349 
Ans. 375354. 



13. 40729 by 72. Ans. 2932488 



14. What cost 35 cows at 28 dollars apiece ? 

SoLXTTiON. — 35 ec^uals 5 times 7. If one cow costs 
28 dollars, 7 cows will cost 7 times 28 dollars, which 
are 196 dollars; and 35 cows, which are 5 times 7 
cows, will cost 5 times 196 dollars, which are 980 dol- 
lars. Therefore, etc. 



OFHRATIOK. 

28 
_7 

196 
5 

980 



15. What cost 21 yards of muslin, at 14 cents a yard? 

Ans. $2.94. 

16. What cost 15 barrels of fish, at $13 a barrel ? 

^718. $195. 
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17« What cost 24 horses, at the rate of $165 each? 

Ans. $3960 

18. What will 42 cows cost at the rate of $21 apiece ? 

Am. $1134. 

19. What must I pay for 84 books, at the rate of $3.25 
each? Ans. $273. 

20. If one bushel of rye is worth $0.84, how much are 
64 bushels worth ? Ans. $53.76. 

21. If a yoke of oxen cost $137, what will 56 yoke cost 
at the same rate ? Ans. $7672. 

22. What cost 64 acres of land, at $256 au acre; and 
what cost 81 acres at the same rate ? Ans. 2d, $20,*) 36 

CASE n. 

81. TFIien there are ciphers <U the right of one or 
both factors* 

Principle. — Annexing one cipher to a number muUiplie 
it by 10; annexing two ciphers multiplies ii by 100; anneX' 
ing three, multiplies it by 1000, etc. 

For, adding one cipher removes each term one p!a-TC tt *'*€ left, and 
thus makes it denote 10 times as many miite as before, hercie ^e entire 
number is ten times as great as before. 

1. Multiply 26 by 140, also 4600 by 140. 

Solution Ist.. — 26 mnltiplied by 14 operation, opf a.tion. 
eonais 364; hence 26 multiplied by 140, 26 2600 

wnich is 10 times 14, equals 10 times 140 140 

364, which, by annexing one cipher, ~iQ4 '04 

equals 3640. 26 *t« 

Solution 2d.--14 times 26 equals w;r^ oiJfTU^ 

364, hence 14 times 26 hundred equals ^^^ 3^000 

100 times as much, which by annexing 

two ciphers, is 36400; a^d 140 times 2600 equals 10 times 36406 which, 
by annexing one cipher, is 364000. Hence the following rule: 

Rule. — Take the product of the- numbers denoted ^ tJie 
dgnijicant figures^ and annex as many ciphers to the ••^»*^ 
18 are found at the right of both factors, 

WRITTEN EXERCISES. 

2. Multiply 725 by 60. Ans. 43500. 
8. Multiply 927 by 80. Ans. 74160 
4. Multiply 2187 by 300. An%. %h^\^^. 
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6. Multiply 4109 by 500. Ans. 2054500. 

6. Multiply 5090 by tOO. Ans, 3563000. 

7. Multiply t355 by 6000. Ans, 44130000. 

8. Multiply 2170 by 9000. Ans. 19530000. 

9. Multiply 8542 by 2500. Ans. 21355000. 

10. Multiply 7681 by 7300. Ans. 56071300. 

11. Multiply 6500 by 2500. Ans. 16250000. 

12. Multiply 7800 by 6700. Ans. 52260000. 
. 18. Multiply 35600 by 12500. Ans. 445000000. 

14. Multiply 87200 by 23000. Ans. 2005600000. 

16. Multiply 90700 by 50700. Ans. 4598490000. 

16. Multiply 876000 by 25600. . Ans. 22425600000. 

17.. Multiply 807000 by 29000. Ans. 23403000000. 

18. Multiply 908000 by 327000. Ans. 296916000000. 

19. Multiply 2870000 by 108000. Ans. 309960000000. 

20. Multiply 607000 by 9080000. Ans. 5511560000000. 

WRITTEN EXERCISES. 

IN ADDITION, 8UBTBACTION, AND MULTIPLIGATION. 

1. 1 bought 3 spades at $1.50 apiece, 5 shovels at $1.25 
apiece, and 4 rakes at $0.75 apiece ; what was the entire 
bill ? Ans. $13.75. 

2. A's income is $5875 a year ; he pays $975 for house- 
rent, and 3 times as much for other expenses; how much can 
he save annually ? Ans. $1975. 

8. An army of 24,500 men lost in -a battle 246 killed, 4 
times as many, plus 145, wounded, and 1687 captured; how 
many remained in the army? Ans. 21,438 men. 

4. Mary and Martha tried which could count the greater 
number in 25 minutes; Mary averaged 76 a minute, and 
Martha 81 a minute ; how many did Martha count more than 
Mary? Ans. 125. 

5. A poor boy attempted to walk from Philadelphia to 
Pittsburgh, a distance of 353 miles; after walking 18 miles 
a day for 15 days, how far was he from Pittsburgh? 

Ans. 83 miles. 

6. The light from a certain star is 7 years in coming to the 
earth; what is its distance, supposing there are 86,400 aao 
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onds in one day, and 365 days in a year, light moving at the 
tate of 192,500 miles a second ? Ans. 42494t60 millions. 

7. A wholesale druggist bought as follows : 500 lb. opium 
at $t.20 per lb.; 376 lb. morphine at $4.t5 per lb.; 240 lb. 
quinine, at $2.70 per lb.; 200 lb. camphor, at $0.29 per lb.; 
what was his whole bill ? Ans. $6087.25. 

8. A clerk's salary is $1500 a year; he pays $5 a week for 
his board and washing, $4 a month for car fare, and his other 
expenses amount to about $2 a day ; how much can he save 
in a year ? Ans. $462. 

9. Mrs. Wilson bought at a furniture store an oiled wal- 
nut chamber set for $150, two cottage sets for $55 each, a 
dozen dining-room chairs at $3.50 each, and 3 camp chairs at 
$4.25 each; what was her bill? Ans. $314.75. 

10. A shipping firm bought 150 lb. Manila bolt rope yarns 
at 16 cents per lb.; 450 lb. Manila whale lines at 17 cents a 
pound ; 260 lb. Russia hemp tarred cordage, at 13 cents per 
lb.; and 850 lb. Sisal rope at 11 cents per lb.; what was the 
whole cost ? Ans. $227.80. 

11. A dry goods merchant sold to a Western customer as 
follows ; 125 yards Cocheco fancy prints, at 7 cents a yard; 
147 yards Cocheco robes, 8 cents ; 156 yards Merrimac 
robes, 8 cents; 122 yards Merrimac checks and stripes, 7 
cents; 125 yards French cashmeres, $1.15 ; what was the 
amount of the bill ? Ans. $185.28. 

12. James Chauncey & Co. sold to Barton Brothers, Dec. 
23, 1875, the following: 450 bushels White Western oats^ 
at 38 cents a bushel ; 375 bushels New York No. 2 White 
oats, 43 cents ; 240 bushels choice new Southern Black-eye 
peas, $1.45. Jan. 10, 1876, J. C. & Co. bought of Barton 
Brothers, 460 bushels Pennsylvania rye, 91 cents; 175 
bushels No. 2 Canada barley, $1.10; 720 bushels common 
Winter Red Western wheat, $1.25 ; required the balance >f 
the account. Ans. $830.85 favor of Chauncey & Co 



i 
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INTRODUCTION TO DIVISION. 

MENTAIi ^XEBGISES. 

1 . At 3 cents each, how many melons can I buy for 15 cents ? 

Solution. — If 1 melon costs 3 cents, for 15 cents I can buy as many 
melons as 3 is contained times in 15, which are 5. 

2. How many yards of ribbon, at 8 cents a yard, can be bought ibr 
66 cents? 

3. A man gave 60 dollars for sheep, at the rate of 5 dollars a head* 
how many did he buy ? 

4. How many kegs, of 9 gallons each, can be filled from a hogs- 
head containing 90 gallons of vinegar? 

5. How many days must a man work, at the rate of f 3 a day, to 
earn $45? 

6. How many lemons at 6 cents apiece may be bought for 84 
cents ? 

I, How many are 15 plus 5, divided by 5? 18 plus 6, divided by 
6? 40 plus 8, divided by 8? 35 plus 7, divided by 7? 

8. How many are 3 times 8 divided by 4 ? 5 times 9 divided by 8? 
6 times 10 divided by 12 ? 8 times 7 divided by 4 ? 

9. How many are 3 times 33 divided by 11 ? 4 times 21 divided 
by 7 ? 3 times 25 divided by 5 ? 3 times 24 divided by 8 ? 

10. How many pencils, worth 5 cents each, may be bought for 4 
erasers worth 15 cents each ? 

II . How many barrels of flour, at |9 a barrel, can be bought for 15 
barrels of apples at $3 a barrel ? 

12. A woman carried to the store 6 dozen eggs at 25 cents a dozen; 
how many yards of calico, at 10 cents a yard, will pay her? 

13. If mackerel is worth $12 a barrel, how many barrels can be 
bought for $6 in money and 6 barrels of pork at $15 a barrel ? 

14. The process of finding how often one number is contained in 
another is called division. The result is called the quotient. 

15. The number divided is the dividend ; the number we divide by 
is the divisor. The sign of division is -^, and is read, '* divided by." 

16. The sign ( ) signifies that the quantities included are to be 
subjected to the same operation. 

11. Find the result of the following : 



(13 4-5)-h3 
(l4-h6)-i-4 
(15+7)^2 
(17-|-4)-f.7 



(25— 5)-r4 
(26— 2)-^.3 
(28—3)^5 
(32— 2)-^6 
(34— 6)-i.7 



/ 



(6X 6)-j. 4 
(8X 9)H-12 
(5X12)-^10 
(4X12)-=- 8 
CTX 9)-!. 3 



32-h(2x4) 
86-1.(3x4) 
42-^(2x7) 
48^(3x2) 
64-f.(3x8) 
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DIVISION. 

S2. Division is the process of finding the qiLotient of two 
Qumbers. 

S3« The Quotient of two numbers is a number which 
expresses how often one number is contained in another. 

84. The Dividend is the number to be divided. 

SS* The Divisor is the number by which we divide. 

S6« The Remainder is the number which is sometimes 
left after dividing. 

87. The Sig^ of Division is -?-, and is read divided by. 
It denotes that the number preceding it is to be divided by 
the number following it. 

Notes. — 1. The sign of division is a short line, in the line of writing, 
with one dot above and another below the middle of it. 

2. The symbol r^ was introduced by Dr. John Pell, an English mathe- 
matieiau, bom in 1610. 

3. I>ivi§ion is also indicated by writing the divisor beneath the dividend, 
with a straight line between them ; or by writing the divisor at the left of 
the dividend, with a curved line between them ; thus ^, and 9)27, mean 
27 divided by 9. 

PRINCIPI.i:S. 

1. The divisor and dividend are similar numbers, 
• • 2. The quotient is an abstract number ; the remainder is 
gimilar to the dividend, 

3. In dividing a number into equal parts, the dividend 
and quotient are similar, and the divisor is abstract. 

METHODS OF DIVISION. 

88. There are Two Methods of performing division, 
called Short Division and Long Division. 

SHORT DIVISION. 

89. Short Division is that method in which only the 
dividend, divisor, and quotient are written, the operation 
being performed mentally. 

90« Short division is generally employed when the divi- 
sor does not exceed twelve, the largest multiplier in the mul- 
tiplicatioD table. 



I 



66 NORMAL UNION ARITHMBTIC. 

I. How many times is 2 contained in 358 7 

Solution. — We write the divisor at the left of the operation. 
dividend, with a curved line between them, draw a 2)358 

line beneath the dividend, and begin at the left to di- -— 

vide. 2 is contained in 3 hundrecL 1 hundred times, -*-' ^ 

and 1 hundred remaining ; 1 hundred equals 10 tens, 
which with 5 tens are 15 tens: 2 is contained in 15 tens 7 tens times, 
witli a remainder of 1 ten ; 1 ten equals 10 units, which with 8 units 
•quals, 18 units: 2 is contained in 18 units 9 units times, and we havefoi 
the quotient, 179. Hence we have the following 

Rule. — I. Write the divisor at the left of the dividend^ 
with a curved line between them and a line beneath the dixri' 
dend, 

II. Begin at the left^ divide ea^h term of the dividend by 
the divisor^ and write the quotient beneath. 

III. If there is a remainder after any division^ regard ii 
as prefixed to the next term of the dividend, and divide as 
before. 

IV. If any partial dividend is less than the divisor, write 
a cipher in the quotient. and prefix the dividend to the next 
term. 

V. When there is a final remainder, annex it, with the 
divisor written beneath, to the integral part of the quotient. 

Proof. — Multiply the quotient by the divisor, and add the 
remainder, if any, to the product; if the work is correct, the 
result will equal the dividend. 

Note. — In practice we need not name the denomination of the differenl 
partial dividends. Thus, in the above solution we say 2 is contained in &. 
once and one remaining; 2 is contained in 15, 7 times, etc. 

WRITTEN EXERCISES. / 



(2) (8) 
2)372 2)456 

186 228 


3)618 
206 


(5) 
3)852 

284 


(«) 
3)783 

261 


(7) (8) 
4)968 4)556 
242 139 


(9) 
4)988 

247 


(10) 
6)850 
170 


(11) 

5)960 

192 


12. Divide 1395 by 5. 
18. Divide 6906 by 6. 






Ans. 279. 
Ans. 115L 
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I 


14. Divide 3248 by 1. 


Ans. 464. 


15. Divide 7185 by 7. 


Ans. 1026f 


16. Divide 8097 by 7. 


Ans. 1156f 


17. Divide 9136 by 8. 


Ans. 1142. 


18. Divide 72352 by 8. 


Ans. 9044. 


19. Divide 91672 by 8. 


Ans, 11459. 


20. Divide 23769 by 9. 


Ans. 2641. 


21. Divide 30564 by 9. 


Ana. 3396. 


22. Divide 9876504 by 7. 


Ans. 1410929|. 


28. Divide 3201567 by 6. 


Ans. 533594f. 


24. Divide 4187002 by 8. 


Ans. 523375f. 


26. Divide 83702507 by 9. 


Ans. 9300278^^ 
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26. If a book cost 4 dollars, bow many books, at the same 
rate, can you buy for 252 dollars ? 

OPERATION. 

Solution. — If 1 book cost 4 dollars, for 252 dollars 4)252 
we can buy as many books as 4 dollars are contained -^ 

limes in 252 dollars, which are 63. Therefore, etc ^ 

27. Tl^ere are 3 feet in one yard ; how many yards in 291 
feet? Ans. 97 yards. 

28. There are 8 quarts in one peck ; how many pecks are 
there in 1728 quarts? Ans. 216 pecks. 

29. There are 7 days in one week ; how many weeks in 
364 days? Ans. 52 weeks. 

30. A man gave 324 dollars to some boys, giving 6 dol- 
lars to each ; how many boys were there ? Ans. 54. 

31. If one sheep cost 9 dollars, how many sheep can you 
buy for 1935 dollars? Ans. 215 sheep. 

82. If there are 12 pence in 1 shilling, how many shillings 
are there in 571,836 pence? Ans. 47,653 shillings. 

33. If it require one sheet of paper to print 12 pages of a 
book, how many sheets will be required for a book of 504 
pages? Ans. 42 sheets. 

34. How long will it take two boys, starting at the same 
place, and traveling in opposite directions, to be 29,076 roda 
apart, if one goes 5 and the other 7 rods in a minute? 

Ans. 2423 minutes. 
9* 
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LONG DIVISION. 

91. Lnng' Division is the method of dividing when the 
work is written out in full. It is generally used when the 
divisor exceeds 12. 

I. Divide 6848 by 23. 

Solution. — 23 is not contained m 5 thousands operation. 

toy thousands times, hence there are no thousands 23)5S48(254 

in the quotient. 5 thousands and 8 hundreds are 58 ^g 

hundreds ; 23 is contained in 58 hundreds 2 hun- -^ 

dreds times: 2 hundreds times 23 are 46 hundreds, |^ 

which subtracted from 58 hundreds leave 12 hun- ^^^ 

dreds: 12 hundreds and 4 tens are 124 tens ; 23 is 98 

contained in 124 tens 5 tens times : 5 tens times 23 92 

are 115 tens, which subtracted from l24 tens leave 9 ~g 
tens : 9 tens and 8 units are 98 units ; 23 is contained 
in 98 units 4 times ; 4 times 23 equals 92 : subtracting there is a remain- 
der of 6, which will not contain 23 ; hence the quotient is 2 hundreds, 5 
tens, and 4 units, or 254, with a remainder of 6. 

Rule. — I. Draw curved lines at both sides of the divi- 
dendj and place the divisor at the left. 

II. Divide the number expressed by the fewest terms cU 
the left that will contain the divisor y and place the quotient 
at the right, 

III. Multiply the divisor by this quotient^ write the pro- 
duct under the partial dividend^ subtract, and to the remain-^ 
der annex the next term of the dividend, 

IV. Divide as before, and thus continue until all the 
terms of the dividend have been used. ' 

V. If any partial dividend will not contain the divisor, 
place a cipher in the quotient, annex the next term of the 
dividend, and proceed as before. 

VI. When there is a final remainder, annex it, with the 
divisor written beneath, to the integral part of the quotienJi. 

Proof. — Multiply the integral part of the quotient by the 
divisor, and add the remainder, if any, to tlie p?cduct ; if the 
work is correct the result will be equal to the dividend. 

Notes. — 1, The pupils will notice that there are five operations; Ist, 
Write the nunUter ; 2d. Divide; 3d. Multiply; 4th. Subtract; 6th. Brinff 
daum, 

II Pupils often have difficulty In finding the correct qnotfent figure: 
tbifi difficulty can be greatly dimhiished by attention to the following sag* 

ffC8t.iOD8 . 
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Ist. Notice bow often the left-hand tenn of the diylsor Is contained in the 
term or terms of the partial dividend, as far from the right hand term as the 
left hand term in the divisor is from the right hand terra. 

2d. If, when we multiply, the product is greater than the partial divi- 
dend, the quotient term must be diminished. 

3d. [f, when we subtract, the remainder is greater than the divisor, the 
quotient term must be increased. 

lU. We commence at the left to divide, so that the remainder can be 
united to the number of units of the next lower order, giylng a new partial 
tt?idead. The sign + is used to denote a remainder. 



U 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
U. 
25. 
26. 
27. 
28. 



D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 



WRITTEUr EXERCISES. 

vide 840 by 24. 
vide 903 by 21 
vide 455 by 13. 
vide 4956 by 14. 
vide 3510 by 15. 
vide 5024 by 16. 
vide 4t20 by 20. 
vide 5t78 by 18. 
vide 8736 by 21. 
vide 9591 by 23. 
vide 4056 by 24. 
vide 5450 by 25. 
vide 9672 by 26. 
vide t946 by 29. 
vide 9840 by 30. 
vide 11286 by 27. 
vide 17500 by 28. 
vide 13872 by 34. 
vide 24588 by 36 
vide 25536 by 38. 
vide 31629 by 39. 
vide 29725 by 41. 
vide 28896 by 43. 
vide 72945 by 45. 
vide 81098 by 46. 
vide 60466 by 49. 
vide 141050 by 50. 
vide 316160 by 52. 
vide 333234 by 54. 



Ans, 35. 
Ans. 43. 

.^718. 35. 

Ans. 354. 
Ans. 234. 
Ans. 314. 
Ans. 236 
Ans. 321 

^718. 416 
Ans. 417. 
Ans. 169 
Ans. 218. 
Ans. 372. 
Ans. 274 
Ans. 328. 
Ans. 418. 
Ans. 625. 
Ans. 408 
Ans, 683. 
Ans. 672. 
Ans. 811 
Ans. 725. 
Ans. 672. 
Ans. 1621 
Ans. 1763 
Ans. 1234 
Ans. 2821 
Ans. 6080 
Aua ^V\\. 
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80, 


Divide 106056 by 56. 


Ans. 1876. 


81. 


Divide 126498 by 58. 


Ans. 2181. 


82. 


Divide 172929 by 59. 


Ans. 2931. 


88. 


Divide 173911 by 61. 


Ans. 2851. 


U. 


Divide 178857 by 63. 


Ans, 2839. 


85. 


Divide 1568580 by 65 


Ans. 21132. 


86. 


Divide 1380536 by 68. 


Ans. 20302. 


87. 


Divide 692208 by 69. 


Ans. 10032. 


88. 


Divide 2434380 by 78. 


Ans. 31210. 


89. 


Divide 1031475 by 85. 


Ans. 12135. 


40 


Divide 1680137 by 97. 


Ans. 17321. 


41. 


Divide 2138654 by 98. 


Ans. 21823. 


42. 


Divide 317646 by 126. 


^718. 2521. 


48. 


Divide 238788 by 134. 


Ans. 1782. 


44. 


Divide 456104 by 146. 


Ans. 3124. 


45. 


Divide §03264 by 192. 


Ans. 3142. 


46. 


Divide 711287 by 321. * 


Bern. 272. 


47. 


Divide 811332 by 372. 


Ans. 2181. 


48. 


Divide 1646301 by 381. 


Ans. 4321. 


49. 


Divide 1985175 by 425. 


Ans. 4671. 


50. 


Divide 1957413 by 453 


Ans. 4321. 


51. 


Divide 1787160 by 562. 


Ans. 3180. 


52. 


Divide 2100315 by 581. 


Ans. 3615. 


58. 


Divide 3207594 by 767. 


Ans. 4182. 


54. 


Divide 1019806 by 893. 


Ans. 1142. 


55. 


Divide 7481888 by 1021. 


Ans. 7328. 


56. 


Divide 5226412 by 2036. 


Ans. 2567. 


57. 


Divide 6419945 by 2135 


Ans. 3007. 


58. 


Divide 13824902 by 3367. 


Ans. 4106. 


59. 


Divide 8074528 by 6328. 


Ans. 1276. 


60. 


Divide 97547337 by 3891. 


Bern. 3858. 


61. 


Divide 4223745376 by 23456. 


Ans. 180071. 


62. 


Divide 170627676887 by 413071. 


Bern. 25846. 


68. 


Divide 129652565329 by 360073. 


Ans. 360073. 


64. 


Multiply 37602 by 608, and divide the product b; 


804. 


I 


Ans. 75204. 
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PROBLEMS IN DIVISION. 

913. In Division there are two classes of practical prob- 
lems : 

1st. To find the number of equal parts of a number. 
2d To divide a number into equal parts. 

CASE I. 
^3« To»find the number of equal parts of a number. 

XENTAIi EXERCISES. 

1. At 8 cents a yard how many yards of ribbon can I buy for 72 

cents? 

Solution. — If 1 yard of ribbon costs 8 cents, for 72 cents I can buy aa 
many yards as 8 is contained times in 72, which are 9. 

2. How many oranges can I buy for 48 cents, at the rate of 8 cents 
apiece? 

3. A fanner expended $96 in buying sheep at $8 apiece; how many 
sheep did he buy ? 

4. How many melons at 7 ceats apiece may be bought for 84 cents ? 

5. How many oranges at 5 cents apiece may be bought for 7 Icmone 
worth 10 cents apiece ? 

6. How many yards of lace at 8 cents a yard may be bought for 6 
yards of muslin at 12 cents a yard ? 

%, How much wheat worth 6 dimes a bushel may be bought for 12 
bushels of corn at 5 dimes a bushel ? 

8. If flour is worth $8 a barrel, how many barrels could be ex 
changed for |12 in money and 4 barrels of fish worth |12 a barrel ? 

9. A man gave 7 pencils, worth 5 cents each, for 4 packages of en- 
relopes, worth 10 cents each; what was the gain? ^ 

10. Divide 96 by 4. 

Solution. — 4 is contained in 9 tens 2 tens times and 1 ten remaining ; 1 
ken and 6 unitfi equal 16 units ; 4 is contained in 16 units 4 units times ; 
hence the quotient is 2 tens and 4 units, or 24. 

11. Divide 68 by 2; 69 by 8; 56 by 4; 72 by 8; 75 by 5; 76 by 4; 
126 by 6; 147 by 7; 176 by 8. 

18. Divide 720 by 8; 850 by 7; 720 by 9; 156 by 12; 231 by 11; 
1224 by 12; 2408 by 8; 2718 by 9; 1728 by 12. 

13. If you earn $15 a week and pay $5 for board and $4 for other 
expenses, in what time could you save $72 ? 

14. Two men start from places 180 miles apart, and travel towards 
each other, one going 4 and the other 5 miles an hour; in how many 
hours will they meet ? 
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WRITTEN EXERCISES. 

1. At 25 dollars each, how many cows can be bought foi 
675 dollars? 

Solution. — If 25 dollars will buy one cow, 675 operation. 
dollars will buy as many cows as 25 dollars are con- 25)675(23 
tained times in 675 dollars, which are 23. 

2. In one hogshead there are 63 gallons; how many hog8> 
heads in 15,435 gallons ? Ans. 245 hhd. 

8. How many horses can you get for 1824 dollars, at the 
rate of 152 dollars each ? Ans, 12 horses. 

4. If a boat sails 25 miles an hour, how long will it be in 
sailing 1800 miles? Ans, 72 hours. 

5. How many years must a person labor to earn $13,140, 
at the rate of $730 a year ? Ans. 18 years. 

6. How many acres of land can you purchase for $11,696, 
at the rate of $86 an acre ? Ans. 136. 

7. How many cows, at $37 each, can be bought for 74 
horses, at $150 each ? ' Ans, 300 cows. 

8. How many oxen, at $54 each, can be bought for 108 
mules, at $94 each ? Ans. 188 oxen. 

9. A labors 72 weeks, at $14 a week; how much wheat 
at 42 cents a bushel will pay him ? Ans 2400 bushels. 

10. The circumference of the earth is 25,000 miles; how 
long would it take a vessel to sail around it, going at the 
rate of 125 miles per day ? Ans, 200 days. 

11. The distance from the earth to the sun is 93,000,000 
miles ; how long will it take light to reach us from the sun, 
moving 11,520,000 miles a minute? Ans, 8 min.4-. 

12. The moon is 240,000 miles from the earth; how long 
would it take a balloon to reach it, moving at the rate of 75 
miles an hour ? Ans, 3200 hours. 

13. A builder received Western lands at $25 per acre and 
a balance in cash of $7300, in trade for a row of 15 houses 
at $2575 each ; how many acres did he receive? Ans, 1253. 

14. A person wishes to trade land worth 150 dollars an 
acre, for 125 acres, at 75 dollars an acre, and gain 675 dollars 
by the bargain ; how many acres will be exchanged? 

Ans, 58. 
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CASE n. 
94L« To divide a number into tqual parts^ 

HEUTTAIi EXERCISES. 

1 What is one of the 4 equal parts of 24 ? 

Solution. — One of the 4 eoual parts of 24 is 6, shice 6 taken 4 timet It 
ML 

a. Find one of tlie 4 equal parts of 12; of 20; of 86; of 48; of 82; 
of 40; of 44. 

3. Find one of the 5 equal parts of 15; of 25; of 30; one of the 6 
equal parts of 42; of 48; of 60; of 72. 

4. Find one of the 7 equal parts of 35; of 56; of 63; one of the 8 
equal parts of 40; of 72; of 88; of 96. 

5. What is one-third of anything ? Ans. One third of anything is 
one of the 3 equal parts into which it can he divided. 

6. What is one-half of anything ? one-fourth ? one-fifth ? one-sixth ? 
ine-seventh? one-eighth? one-ninth? one-tenth? 

I. What is one- fourth of 24 dollars ? 

Solution. — One-fourth of 124 Is 16, since $6 taken 4 times equals $24. 

8. What is one-fourth of 20 ? of 36 ? of 48 ? of 56 ? of 72 ? 

9. What is one-third of 21? of 27? of 30? of 36? of 48? 

10. What is one-fifth of 15 ? of 30? of 40? of 45? of 60? 

II. What is one-sixth of 48? of 72? of 84? of 90? of 96? 

12. If 6 slates cost $1.20, how much is that apiece? 

Solution. — If 6 slates cost $1.20, one slate cost one-sixth of $1.20, which 
Is 20 cent«. 

13. If 8 pairs of gloves cost $2.40, how much is that a pair? 

14. If 6 cords of wood cost $48, what is the price per cord ? 

15. What do I pay a bushel for apples if 12 bushels cost me $4.90? 

16. What does a lady pay a yard for lace if 12 yards cost her $7.20? 

WRITTEN EXER€ISES. 

1. Divide 235 into 6 equal parts. 

Solution 1st. — If we divide 235 into 5 equal parts, ofebation. 
each part is J of 235: J of 23 tens is 4 tens and 3^ tens 5)235 

remaining ; 3 tens and 5 units equal 35 ; ^ of 35 is 7 ; -7= 

hence ^ of 236 is 47, or 47 is one of the 5 equal parts *' 

of 235. 

Solution 2d. — One of the five eq[ual parts of 5 is (m«, hence one oi 
the 5 equal parts of 235 is as many.tmies one as 5 is contained times ia 
W5, which are 47. Therefore, etc. 

2. Divide 212 into 4 equal parts. Ans. 53. 
8. Divide 222 into 6 equal parts. Aua. ^'\. 
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• 

4. Divide 455 into 1 equal parts. Ans, 66 

5. Divide 592 into 8 equal parts. Ans. 74. 

6. Divide 425 into 17 equal parts. Ans, 26 

7. Divide 608 into 19 equal parts. Ans. 32. 

8. Divide 1107 into 9 equal parts. Ans. 123. 

9. Divide 2574 into 11 equal parts. Ans. 234. 

10. Divide 3780 into 12 equal parts. Ans. 315. 

11. Divide 3168 into 24 equal parts. Ans. 132. 

12. Divide 10725 into 33 equal parts. Ans. 326. 

13. Divide 205896 into 46 equal, parts. Ans. 4476. 

14. A man divides $318 among 6 boys ; how much will 

each one receive? 

Solution 1st. — It will require $6 to give each boy oPERATiofi. 
|1 ; and in giving $318, each boy will receive as many 6)318 

dollars as $6 are contained times in $318, which are 53. — — 

Therefore, etc. ^^ 

Solution 2d. — If 6 boys receive $318, one boy will receive one-sixth 
of $318, which, by division, we find is $53. Therefore, etc 

15. If 1^ men earn $384 in a week, how much does one 
man earn ? Ans. $32. 

16. A boat goes 1584 miles in 24 hours ; how far will it 
go in 1 hour ? Ans. 66 miles. 

17. There are 1575 gallons in 25 hogsheads; how many 
gallons are there in 1 hogshead ? Ans. 63 gallons. 

18. There are 8316 cubic inches in 36 gallons of wine; 
how many cubic inches are there in 1 gallon? Ans. 231. 

19. There are 7614 cubic inches in 27 gallons of beer ; 
now many cubic inches in one gallon ? Ans. 282. 

20. There ar6 221,760 feet in 42 miles; how many feet 
are there in one mile ? Ans. 5280. 

21. Sound moves 61,545 feet in 55 seconds; how far does 
it move in one second ? Ans. 1119 feet 

22. If a turnpike 132 miles long cost $339,240, how much 
did it cost per mile ? Ans. $2570. 

23. The salary of the President of the United States ia 
$50,000 a year ; what is it a day ? Ans. $137 nearly. 

24. A man having $20,000 buys 150 acres of land, at $75 
an acre ; how much land can he buy with what remains, at 

fl^5 an acre ? Ans. 70 acres. 
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CONTRACTIONS IN DIVISION. 

95. Oontractions in Division are abbreviated forma of 
dividing. 

CASS I. 

96* IFhen the divisor is a composite number. 

I. Divide 2952 bj 24, using the factors 4 and 6. * 

Solution 1st. — ^To multiply by 24 we may multiply operattok. 
by 6, and then multiply that product by 4; hence, to 4)2952 

divide by 24 we may aivide by 4, and then divide that ^ 

quctient by 6. Dividing by 4 we have 738, and divid- o)738 

mg 738 by 6 we have 123 ; hence, etc 123 

SoLTTTioN 2d. — Since 24 times a number equals 6 times 4 times th« 
number, ^ of the number equals i of ^ of the number ; ^ of 2952 is 73<i, 
and i of 738 is 123; hence, etc. 

Rule. — Divide the dividend by one factor of 'he divisor , 
the quotient by another factor , and thus continue for all the 
factors used ; the last quotient will be the quotient required* 

WBITTEir EXERCISES. 

Divide the following, using the factors: 

2. 510 by 15. (15=3x5) ^/i«. 38. 

3. 492 by 12. (12 = 4x3) Ans. 41. 

4. 594 by 18. (18=3x6) ^n«. 33. 
6. 2480 by 20. , (20=4x5) ^n«. 124. 

6. 4494 by 14. (14=2xT) Ans, 321. 

7. 10950 by 30. (30=5x6) ^ns. 365. 

8. T875 by 35. Ans. 225. 

9. 12560 by 40. Ans. 314. 
10. 22824 by 72. Ans, 3U. 

II. 47412 by 108. Ans, 439. 
12. 64440 by 120. Ans, 537. 
18. 54576 by 144. ^^^ 3^9 

TO FIND THE TRUE REMAINDER. 

97. The True Remainder in successive division, it is 
evident, is not the last remainder, nor the sum of all the 
remainders; it is necessary, therefore, to explain the method 
of finding the true remainder. 
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I. Diyide 791 by 24, using the factors 2, 3, and 4. 

Solution. — Dividing by 2 we find that operation. 

''91 eijiials 395 twos and 1 remaining ; di- 2)791 

viding 395 boos by 3, we find 395 twos equals q\qqk i 

131 sixes and 2 twos, or 4, remaining; di- ojcQo 1 

nding by 4, we find that 131 sixes consists 4)131, 2 twos ^ 4 

of 32 twenty-Jours and 3 sixes, or 18, remain- 30 3 |j^>|^ ^18 

ing. Hence the true remainder is 18-1-44- _, * • j 55 

1, which is 23. Hence, to find the correct True remainder, 23. 
lemainder we have the following 

Rule. — Multiply each remainder by all the divisors pre- 
ceding the one which obtained it, and take the sum of the 
products and the remainder arising from the first division 

Divide the following and find the true remainder : 

2. 582 by 15. Eem. 12. 

3. 503 by 12. Rem. 11. 

4. 2497 by 20. Rem. 17. 
6. 4507 by 14. Rem, 13. 
6. 3717 by 30. 2, 3, 5. Rem. 27. 
?• 13853 by 105. 3, 5, 7. Rem. 98. 

8. 41837 by 180. 4, 5, 9. Rem. 77. 

9. 47117 by 308. 4, 7, 11. Rem. 301. 

10, 96711 by 310. 2, 5, 31. Rem. 301. 

II. 87831 by 720. 2, 3, 4, 5, 6. Rem. 711. 

CASE n. 
OS. TFIien there are ciphers at the right of the divisor • 

1. Divide 8254 by 600. 

Solution. — 6 hundreds are contained in 82 hundreds oferatiok. 

13 times, and 400 remaining ; 600 is not contained in q\ 00)82| 54 
64, hence the entire remainder is 400-|-54, or 454. ToII^ 

From tliis solution we may derive the following 13-454 

Rule. — I. Gut off the ciphers at the right of the divisor ^ 
and as many terms at the right of the dividend. 

11. Divide the remaining part of the dividend by the 
remaining part of the divisor. 

III. Prefix the remainder to the part of the dividend cut 
off, and the result will be the true remainder. 

Notes. — ^1. When the divisor is a unit of any order with ciphcrB, the 
remainder will be the figures cut ofi" at the right, and the quotient ib« 
dgurea at the left. 
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2. When the part of the diviBor at the left of the neiyrhtB is greatei thao 
12, divide by lou^ division. 



2- Divide 8T6 by 60. 

3. Divide 953 by 400. 

4, Divide 1733 by 500, 

5. Divide 2765 by 700. 

6, Divide 7859 by 800. 
1. Divide 9763 by 900. 

8. Divide 14873 by 1900. 

9. Divide 25075 by 2300. 

10, Divide 187654 by 14700. 

11, Divide 269856 by 237000. 

12, Divide 5767220 by 4730000. 
18. Divide 9235700 by 7340000. 



Ans, 17; Bern, 26, 



Ans. 2 
Ans. 3 
Ans. 3 
Ans. 9 
Ans. 10 



Bern. 153. 
Bern. 233. 
Bern. 665. 
Bern. 659. 
Bern. 763. 



Ans> 7; Bern. 1573. 

Ans. 10; Bern. 2075. 

Bern. 11254. 

Bern. 32856. 

Bern. 1037220. 

Bern. 1895700. 



EXERCISE UPON THE PARENTHESIS. 

00. The Parenthesis ( ), denotes that the quantities 
included are to be subjected to the same operation; thus, 
(8 + 6— 4)x3 denotes that the value of 8+6—4, which 1p 
1 0, is to be multiplied by 3. 

1. What is the value of (12+9— 7) X 5? 

801.UTION. — 12+9 equals 21, and 21 minus 7 equals 14, and 14 muJ 
iplied by 6 equals 70. Therefore, etc 

Required the value 
2. Of (25 + 23-18) X 7. 
8. Of (46+97— 82) X 9. 

4. Of (98-75 + 87) X 14. 

5. Of (89+96-47)-5-6- 

6. Of (145-110+117)^8. 

7. Of (396— 128+483)x32. 

8. Of (860+980— 1120)h-45. 

9. Of (320— 98) X (860— 145). 
1(K Of (689— 327 + 986— 397) X 428. 

11. Of (729 + 487— 244)-h(247— 210+71). Ans. 9. 

12. Of (3014-2601)x(2477 — 1325)H-(295-r-5). 

Ans. 8064. 
1$. Of (2247+349— 480)-f-(3411—2882)+227x 4. 



Ans. 210. 

^718. 549. 

Ans. 1540. 

J MS. 23. 

Ans. 19. 

Ans. 24032. 

Ans. 16. 

Ans 158730. 

Ans. 407028. 
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WRITTEN EXERCISES. 

ON THB FOUR FUNDAMENTAL RULB8. 

I. The minuend is 4160, and the subtrahend is 3425 ; what 
is the remainder ? Ans. 735. 

2« The minuend is 9164 and the remainder is 3426 ; what 
is the subtrahend? ' Ans. 5t38. 

8. The subtrahend is 3872 and the remainder 4648 ; what 
is the minuend ? Ans. 8520. 

4. The multiplicand is 745 and the multiplier 456; what 
is the product? . Ans. 339720. 

5. The multiplicand is 2463 and the product 854661 ; what 
is the multiplier? Ans. 347. 

6. The product is 881919 and the multiplier. 981 ; what is 
the multiplicand ? Ans. 899. 

7. The dividend is 518077 and the divisor 763 ; what is 
the quotient? ^ns. 679. 

8. The dividend is 801222 and the quotient 3257 ; what is 
the divisor ? Ans. 246. 

9. The divisor is 587 and the quotient 8723 ; what is the 
dividend? Ans. 5120401. 

10« The dividend is 72987 and divisor 45 ; required t]ie 
quotient and remainder. Ans 1621 ; 42. 

II. The dividend is 7972, the quotient is 274, and remain- 
der 26 ; what is the divisor ? Ans. 29. 

12. The divisor is 26, the quotient 372, and remainder 23; 
what is the dividend ? Ans. 9695. 

13. Thomas read 789 pages of history in a week, which 
lacks 324 of being as many as Walton read ; how many did 
both read ? Ans. 1 902 pages. 

14. A freight car ran 365 miles one week, and 3 times as 
far, lacking 246 miles, the next week ; how far did it run the 
second week ? Ans. 849 miles. 

15. A sold 8318 bushels of wheat, then bought 2514 
bushels, and then had 3146 bushels ; how many bushels had 
he at first ? Ans. 8950 bushels. 

16. My barn cost $3156 ;-my house cost 3 times as much 
an mj barn, and my farm cost as much as both ; what was 

the cost of all J Ans. $25,248. 
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17. The value of 5 horses and 7 mules is $2436; now if 
the value of each mule is $208, what is the value of each 
horse 7 Ans, $196. 

18. A man left $2535 each to his four children, but one of 
them dying, the three remaining children divided the money; 
how much did each receive i Arts, $3380. 

19. Mr. Smith left $6264 to each of three sons and $7240 
to each of two daughters, but one daughter dying, her share 
was equally divided among the remaining children ; what 
did each receive 7 Ans. Son, $8074 ; daughter, $9050. 

20. The income of a man who " struck oil" was $480 a 
day ; how many teachers would this employ at a salary of 
$438 a year ? Ans. 400. 

21. A stock dealer bought 325 cows at $28 each, and sold 
124 of them at cost ; how much must he receive a head for 
the remainder to gain $804 7 ^ns. $32. 

S2. Mr. Galton buys a farm of 110 acres at $75 an acre, 
$2200 to be paid down and the remainder in five yearlj 
installments; what must he pay each year? Ans, $1210. 

23. A farmer raised 765 bushels of oats, of which he kept 
65 bushels for seed, and after retaining enough for the use of 
his horses till next harvest, allowing 60 bushels to each 
horse, sold the balance at 85 cents a bushel, and received 
$442 ; how many horses had he ? Ans. 3 horses. 

24. Mr. Milman beque'athed $6500 to each of two sons, 
to a third son $1000, $5000 to each of 3 daughters, and the 
balance of his estate, amounting to $25,000, to several be- 
nevolent institutions ; the will, however, being set aside, the 
property was divided equally among his children ; what was 
the share of each ? Ans. $9000. 

S5. If a soldier enlisting in the late war for 3 years, re 
eeived a bounty of $930 ; then served one year as a private, 
at $13 a month, 6 months as a corporal, at $14 a month, 
and 18 months as a sergeant at $17 a month ; what was the 
whole amount of his pay and his average pay per month ? 

Ans. $41 a month. 
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GENERAIi PRINGIPIiES 

OF THE FUNDAMENTAL RULES. 

PRINCIPLES OP ADDITION. 

1. The sum of all the parts equals the whole. 

2. I'he whole diminished by one or more parts equals the Bum of 
the other parts. 

PRINCIPLES OF SUBTRACTION. 

1. The Remainder equals the Minuend minus the Subtrahend. 

2. The Minuend equals the Subtrahend plus the Remainder. 
8. The Subtrahend equals the Min'uend minus the Remainder. 

PRINCIPLES OP MULTIPLICATION. 

1. . The Product equals the Multiplicand into the Multiplier. 

2. The Multiplicand equals the Product divided by the Multiplier. 

8. The Multiplier equals the Product divided by the Multiplicand. 

PRINCIPLES OP DIVISION. 

1. The Quotient equals the Dividend divided by the Divisor. 

2. The Dividend equals the Divisor multiplied by the Quotient. 
8. The Divisor equals the Dividend divided by the Quotient. 

4. The Dividend equals the Divisor multiplied by the Quotient 
plus the Remainder. 

5. The Divisor equals the Dividend minus the Remainder, divided 
by the Quotient. 

OTHER PRINCIPLES OP DIVISION. 

1. Multiplying the Dividend or dividing the Divisor by any num- 
ber, multiplies the Quotient by that number. 

2. Dividing the Dividend or multiplying the Divispr by any num- 
ber, divides the Quotient by that number. 

3. Multiplying or dividing both Dividend and Divisor by the same 
number, does not change the Quotient. 

4. A Oen&ral Law. — A change in the Dividend by multiplication 
or division produces a HmUa/r change in the Quotient ; but such i 
change in the Divisor produces an opposite change in the Quotient 

Note to Teacher. — Let the pupils be required to show the reason for 
the above principles, and give illustrations of them. No demoustratiun& 
are ^ven, since it is better for the pupil to learn to depend somewhat upon 
himself, that he may becomO| not a mere imitator, but an original thinker. 
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INTRODUCTION TO SECONDARY OPERATIONS. 

MENTAIi EXERCISES. 

m 

1. What numbers multiplied together will produce 4? 8? 8? 10? 
12? 14? 16? 18? 20? 24? 26? 28? 30? 

2. What numbers can be produced out of the numbers 2 and 3 ? 8 
and 5? 2, 3, and 5? 3, 4, and 5? 2, 3, 4, and 5? 

3. Will the product of any two numbers, each greater than a unit 
produce 1, 2, 3, 5, 7, 11, 13, 17. 19, 23, 29, 31, and 37 ? 

4. What may we call a number which is composed by multiplying 
seyeral numbers together? Ans, A Composite Number, 

5. What shall we call numbers that cannot be produced by multi- 
plying several numbers together? Ans, Prime Numbers. 

6. Which are prime and which composite numbers in the follow 
ing list : 1, 2, 8, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15? 

I, What may we call the numbers whose product makes a oompo 
site number? Ans. Makers of the numbers. 

8. If the word Factor means the same as maker, what may we 
call the waA:er« of a composite number? Ans. Factors. 

9. Form composite numbers out of the factors 3 and 4; 3, 4, and 6; 
4, 5, and 6. What are the factors of 12? 15? 18? 20? 21? 24? 

10. Form a composite number by using 2 twice as a factor; 3 twice 
as a factor; 2 three times as a factor; 3 four times as a factor. 

II. Required one of the two equal factors of 9; of 16; of 25; of 36 
one of the three equal factors of 8; of 27; of 64; of 125. 

12. A numbei; composed of two equal factors is called the second 
power of that factor ; of three equal factors, the third power, etc 

13. Required the second power of 3 ; of 4; of 6 ; of 7; of 8: the 
third power of 2; of 3; of 4; of 6. • 

14. One of the tv)o equal factors of a number is the second root of a 
DumI er, otu of the three equal factors is the third root, etc. 

15. What is the second root of 16 ? of 25 ? of 36 ? of 49 ? What it 
the third root of 8? of 27? of 64? of 125? 

16. What would it seem natural to call the process of making 
composite nu2n'::er8 ? Ans. Composition. 

n. What would it seem natural to call the process of finding the 
fiictors of a number? An^. Factoring. 

18. What are the first four operations of arithmetic called ? Ans 
The Fundamental or Primary Operations of arithmetic. 

19. What would it be natural to call these operations which are 
derived from the fundamental operations? Ans The Derivative oi 
Secondary Operations. 
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SECTION III. 

SECONDARY OPEKATIONS. 

100. The Primary Operations of arithmetic are those 
of synthesis and analysis, inclading the four fundamental 
rales. 

101. The Secondary, or Deriyative Operations, are 

those which arise from or grow oat of the primary opera^ 
tions of synthesis and analysis. 

102. The Secondary Operations are Composition, 
Factoring^ Greatest Common Divisor, Least Comm,on Mul- 
tiple. Involution, and Evolution, 

COMPOSITION. 

103. Composition is the process of forming composite 
numbers when their factors are given. 

104. A Composite Number is a naniber which can be 
produced by multiplying together two or more numbers, 
each greater than a unit; as 8, 12, 15, etc. 

105. The Factors of a composite number are the nam- ' 
bers, which, when multiplied together, will produce it ; thus 

4 and 2 are the factors of 8. . 

106. A Prime Number is one that cannot be produced 
by multiplying together two or more numbers, each greater 
than a unit; as, 2, 5, 7, 11, etc. 

107. A composite number consisting of two equal factors 

is said to be the 2d power of that factor; of three equal 

factors, the 3d potoer, etc. ; thus, 9 is the 2d power of 3, and 

64 is the 3d power of 4. 

Note. — An even number is one that is exactly dlTisible by 2 ; an odd 
number is one that is not exactly divisible by 2. 

MENTAI< AND WBITTKM EXEBGI8CS. 

I. Tell which of the following numbers are prime or 
composite: 2, 3, 4, 5, 6, 1, 8, 9, 10, 11, 12, 13, 14, 15, 16. 
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2. Name the prime numbers from 1 to 53. Name the 
prime numbers from 53 to 101. 

8. Write the numbers from 1 to 100, and cut out all the 
composite' numbers, leaving the primes. 

4. What is the second power of 1, 2, 3, 4, 6, 6,.t, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 17, 18, 19, 20? 

6. What is the 3d power of each of the above ? The 4th 
power ? The 5th power ? The 6th power ? 

PBINCIPI.ES. 

1. Every composite number is equal to the product of its 
factors. 

2. A factor of a number is a factor of any number of 
Hm^s that number, 

108. To form composite numbers out of any faetwrsm 

1. Form a composite number out of 4, 9, and 5. 

Solution. — A composite number formed out of the opcrattok. 
fiictors, 4, 9, and 5, is equal to tiieir product, which is 4x9x^^=^180 
lolls 

WBITTEN EXERCISES. 

Form composite numbers out 

2. Of 5, 6, 7, and 8. Ans. 1680. 
8. Of two 2's, 3, and 7. Ans, 84. 

4. Of three 3's, four 2's, and two 5's. Ans. 10800. 

5. Find a number consisting of four 5's. Ans, 625 

6. Find the fifth power of 3, of 4, of 7. 

'Arts. 243; 1024; 16807. 
7* Form a composite number out of.the first four prime 
numbers after unity. Ans, 210. 

8. Form a composite number out of all the prime numbers 
between 11 and 29. Am, 96577. 

9. Form all the composite numbers you can out of 2, 3, 
5, and 7. Ans, 6; 10; 14; 15; 21; etc. 

10. Form all the composite numbers you can out of 2, 3, 
5, 7, and 11. Ans. 6; 10; 14; 22; 15; 21; etc. 

11. Find a composite number consisting of three factors, 
the first being 2, the second being twice as great, and the 
third three times as great Ana i^ 
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DIVISIBILITY OF COMPOSITE NUMBERS. 

109. Composite Numbers can be divided by the factors 
- which produce them. 

HO. The Factors of many composite numbers may be 
Been by inspection from the following principles : 

PRINGIPIiKS. 

1. A number is divisible by 2 when the right hand term 
is zero or an even digit. 

For, the namber is evidently an even number, and all even numbers 
are divisible b/ 2. 

2. A number is divisible by 3 when the sum of the digits 

is divisible by 3. 

• 

This may be shown hj trying several numbers, and, seeing that it is 
true with these, we infer that it is true with alh A rigid demonstration 
is too difficult for this place. 

3. A number is divisible by 4 when the two right hand 
terms are ciphers, or when the number they express is 
divisible, by i. 

If the two right hand terms are ciphers, the number equals a number 
of hundreds, and since 100 is divisible hy 4, any number of hundreds is 
divisible by 4. 

If the number expressed by the two right band digits is divisible by 
4, the number will consist of a number of hundreds plus the number ex- 
pressed by the two right hand digits (thus 1232=1200-1-32) ; and since 
both of these are divisible by 4, their sum, which is the number itself 
is divisible by 4. 

4. A number is divisible by 5 when Us right hand term is 
or 6. 

When the unit figure* is 0, the last partial dividend must be 0, 10, 20, 
80, or 40, each of which is divisible by 5. When the unit figure is 5, the 
last partial dividend must be 15, 25, 35, or 45, each of which is divisible 
by 5. Therefore, etc. 

5. A number is divisible by 6 when it is even, and the sum 
of the digits is dimsible by 3. 

Since the number is even it is divisible by 2, and since the sum of the 
digits is divisible by 3 the number is divisible by 3, and since it contains 
both 2 and 3, it will contain their product, 3x2, or 6. 

6. A number is divisible by 8 when the three right hand 
terms are ciphers, or when the number expressed by them is 

divisible by S. 
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If the three right hand terms are ciphers, the nnmher eaoab a nnin* 
biT of fJwusands, and since 1000 is divisible hy 8, any number of thou- 
sands is divisible by 8. 

If the number expressed by the three right hand digits is divisible by 
8, the entire number will consist of a number of thousands plus the num- 
ber expressed by the three right liand digits (thus 17368=170004-368) 
and since both of these parts are divisible by 8, their sum, which is the 
number itself is divisible by 8. 

f . A number is divisible hy 9 when the Bum of the digits i$ 

divisible by 9. 

This may be shown by trying several numbers, and, seeing that it is 
true with these, we can infer that it is true with all. It may also be 
rigidly demonstrated. 

8. A number is divisible by 10 when the unit figure is 0. 

For, such a number equals a number of tena^ and any number of tens 
is divisible by 10, hence the number is divisible by 10. 

NoTB. — 1. A number i» divisible by 7 tofien the 9um of the odd numerical 
periodic minus the sum of the even numerical periods^ is divisible by 7. 

2. A nuttier is divisible by 11 when the difference between the sums of the 
dif/Us in the odd places and in the even places is divisible &^ 11, or when this 
difference is 0. 

3 These two principles are rather curious than useful. Por their de> 
monstration see Higher Arithmetic, 



INTRODUCTION TO FACTORING. 

nUENTAI. EXERCISES. 

1. Name the prime numbers from 1 to 50. 

2. Name the composite numbers from to 50. 

3. Name some of the £Eictors or makers of 12, 15, 21, 98, 86, 54, 72. 

4. Name the prime numbers which are factors of 12, 18, 20, 24, 86, 
54, and 72. 

5. What shall we call the, factors of numbers when they are prime 
Dumbers? Ans. The Prime Faetors, 

6. Name the prime foctoiis of 12, 16, 18, 20, 24, 80, 32, 36, 40, 45, 
50, 60, and 80. 

7. Illustrate the principle that the factors of a number are dm$on 
of the number. 

8. How then can we find the factors of a number? Ans, By find 
Ing the divisors of a number. 

9. How can we find the divisors of a number ? Ans, By trial, aided 
by the principles of Art. 110. ^ 

10. What do we call that subject of arithmetic which treats of find- 
big the factors of numbers ? Ans, Factoring, 

11. How then may we define the subject of YactoTm^t 
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FACTORING. 

111. Factoring is the process of Ending the factors of 
composite numbers. Unity and the number itself are not 
regarded as factors. 

U2m The Factors of a composite number are the numbers 
which multiplied together will produce it ; thus, 3 and 4 are 
factors of 12. 

113. The Prime Factors of a composite number are the 
prime numbers which multiplied together will produce it; 
thus, 2, 2, and 3 are the prime factors of 12. 

114. One of the two equal factors of a number is called 
its 2d, or square root ; one of the 3 equal factors, its 3d, or 
cube root, etc.; thus, 3 is the 2d root of 9, 2 the 3d root of 8. 

PBINGIPIiES. 

1. A divisor of a number ^ excepting unity and itself, is a 
factor oj that number, 

2. A divisor of a factor of a number, excepting unity, is 
a factor of the number. 

3. A number is divisible by its prime factors or by any 
product of them. 

4. A number is divisible only by its prime factors or by 
some product of them, or by unity. 

CASE I. 
US. To resolve a number into its prime factors. 

I. Find the prime factors of 105.* 

Solution. — Dividing by 3, we find that 3 is a fao- ofebatiok. 

tor of 105 (Prin. 1). Dividing the quotient bj 6, we 3)106 

find that 5 and 7 are factors of 36 (Prin. 2), and since _r^ 

these numbers 3, 5, and 7, are prime numbers, they are o)^ 

the prime factors of 106. 7 

Rule. — I. Divide the given number by any prime number 
greater than 1, that will exactly divi<jle it. 

II. Divide the quotient, if composite, ir ^ esame manner, 
and thus continue until the quotient is p" e. 

HI. T?ie divisors and last quotient . d be the prime fao* 
iors required. 
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What are the prime factors 

2. Of 28 ? Ans. 2, 2, T. 

3. Of 84 ? Ans. 2, 2, 3, 7. 

4. Of 125? Ans. 5,6,5 
6. Of 325 ? ^718. 5, 5, 13. 

6. Of 210? Ans. 2, 3, 5, 7. 

7. Of 114? Ans, 2, 3, 19. 
, 8. Of 432 ? Ans, 2, 2, 2, etc. 

9. Of 426? Ans, 2, 3, 71. 

10. Of 1872? Ans, 2, 2, 2, 2, 3, 3, 13. 

11. Of 7644 ? Ans, 2, 2, 3, 7, 7, 13. 

12. Of 1184? Ans, 2, 2, 2, 2, 2, 37. 
18. Of 1140 ? Jns. 2, 2, 3, 5, 19. 

CASE IL 
HO. To resolve a number into equal fiutors. 

1. Find the two equal factors of 1225. 

OPEBATION. 

Soi«T7noN.~We first resolve the number into its 5)1225 

prime factors. Now since there are two 5*8, we take cToTc 

one 5 for each factor; and since there are two 7*8, we o;245 

take one 7 for each factor; hence each of the two 7)49 

equal factors is 5x7, or 35. Therefore 35 is one of ~7 

the two equal factors of 1225. 5^x73^35 

Rule. — I. Resolve the number into its prime factors, 
II. Take the continued product^ of one of each of the two 
equal factors, when we wish the two equal factors, one of 
each of the three, for the three equal factors, etc, 

2. Find the two equal factors of 16, 36, 100, 196, 256, 324, 
900, 1296, 2025. Ans, 4, 4; 6, 6; 10. 10; li 14, etc. 

8. Find the square root of 225, 576,1764, 3136,3969,6184 

Ans, 15; 24; 42; 56; 63; 72. 

4. Find the culje root of 27, 64, 125, 216, 512, 1000. 

Ans, 3 ; 4 ; 5 ; 6 ; 8 ; 10. 

5. Find the fourth root of 16, 81, 256, 1296, 4096, 20736 

Ans, 2; 3; 4; 6; 8 ; 12. 
e. Find the fifth root of 32 ; 243 ; 1024 ; 3125. 

Ans. 2 ; 3 ; 4 ; 5. 
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INTROPUCTION TO COMMON DIYISOR. 

MENTAI< EXERCISES. 

1. Name an exact divisor of 6; of 9; of 12; of 15; of 18; of 20; of 
84; of 36. 

2. What exact diyisors are common to 8 and 12 ? to 10 and 15? to 
Id and 18? to 24 and 36? to 32 and 48? to 48 and 72? 

3. What may a divisor common to two or more numbers be called f 
Am. Their common divisor, 

4. What is a common divisor of 16 and 24? of- 15 and 20? of 18 
and 80? of 48 and 54? 

5. What is the greatest divisor common to 24 and 32? to 82 and 
66? to 48 and 72? to 72 and 96? 

6. What may the greatest divisor common to two or more numbers 
be called ? Ans. Their greatest common divisor, 

7. What is the greatest common divisor of 24 and 30 ? of 45 and 50? 
of 54 and 60 ? of 64 and 72 ? 

8. What prime factors are common to 18 and 24? 27 and 80? 80 
and 35? 86 and 40? 

9. The product of what two prime factors of 12 and 18 will divide 
both? of 20 and 30? 

GREATEST COMMON DIYISOR. 

117. A Divisor of a number is a numrber that exactly 
divides it. Thus 4 is a divisor of 20. 

118. A Common Divisor of two or more numbers is a 
number that exactly divides each of them. Thus 4 is a 
common divisor of 16 and 20. 

119. The Greatest Common Divisor of two or more 

nnmbers is the greatest number that exactly divides each 

of them. Jhus 8 is the greatest common divisor of 16 and 24. 

Note. — The greatest common divisor may be represented by the InitlalA 
G. C. D. 

phingipi.es. 

1. A common factor of two or more numbers is a facioT 
of their greatest common divisor. 

2. The product of all the common prime factors of two 
or more numbers is their greatest common divisor. 

3. A commjon divisor of two numbers is a divisor of their 
sum and also of their difference. 
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Dem. — ^Take any two numbers^ as 12 and 20, of which 4 is a oommon 
divisor. Now, 12 eqaais three times 4, and 20 equals faie times 4, and 
their sum equals three times 4 plus five times 4, or eight times 4, which 
contains 4, or is divisible by 4. Their diilerence is Jive times 4 minui 
three times 4, or two times 4, which is also divisible by 4. 

OASE I. 

IISO* When the numbers are snuM and can be read» 
Uy fa^staredm 

riBST METHOD. 

121. This method consists in finding the common factors, 
and taking their product. 

1. Find the greatest common divisor of 42, 84, and 126. 

SoLunoK. — We write the numbers one beside operation. 
another, as in the margin. Dividing by 2, we see 
that 2 is a factor of each number ; it is therefore 
a factor of the G. C. D. (Prin. 1). Dividing the 
quotients by 3, we see that 3 is a factor of each 
number and therefore a factor of the G. G. D. : 
and in the same way we see that 7 is a &ctor of o o t ^lo 

the G. C. D. Now since the quotients 1, 2, and 2 X 3 X 7 =42 

8 are prime to each other, 2, 3, and 7 are all the 

common fcictors; hence their product, which is 42, is the G. C. D. 
(Prin. 2). ^ 

Rule« — I. Write the numbers one beside another^ vrith a 
vertical line at the left, and divide by any common factor 
of all the numbers. 

II. Divide the quotients in the same manner, and thus 
continue until the quotients have no common factor, 

III. Take the product of all the divisors; the resuU urill 
be the greatest common divisor. 

What is the greatest common divisor of 

2. 10, 20, and 30? Ans, 10. 

3. 36, 48, and 54 ? Ans, 6. 

4. 18, 36, and 72? Ans, 18. 
6. 48, 72, and 96 ? Ans, 24. 

6. 120, 210, and 360? Ans. 30. 

7. 210, 315, and 420? Ans. 105. 

8. 252, 336, and 420 ? Ans. 84. 

9. 330, 495, and 660? Ans. 165. 
10. 468, 780, and 1092? ^ Ans. 166. 
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SECOND METHOD. 

1S3. This method consists in resolving the nnmbera 
into their prime factors, and taking the product of the com- 
mon factors. 

1. Find the greatest common divisor of 42, 84, and 126. 

Solution. — The factors of 42 are 2, 3, and 7; operation. 

the factors of 84 are 2, 2, 3, and 7 ; the factors of 42=2x3X7 

126 are 2, 3, 3, and 7. We see that 2, 3, and 7 84=2x2x3x7 

are all the prime factors common to the three 126=2x3x3x7 

numbers; hence their product, which is 42, is the 2x3x7=42 

freatest common divisor of the numbers (Prin. 2). 
[ence the following 

Rule. — Resolve the numbers into their prime factory and 
take the product of all the common factors. 

Find the greatest common divisor of 

2. 2T0, 315, and 405. Ans, 45. 

3. 168, 192, and 216. An», 24. 

4. 252, 308, and 364. Ans 28. 

5. 504, 546, and 588. Ans 42. 

6. 392, 448, and 504. Ans, 56. 

7. 432, 504, and 648. Ans. 72: 

8. 792, 864, 936, and 1008. Ans. 72. 

9. 384, 576, 768, and 960. Ans. 192. 

OASB 11. 

11S3* When the numbers are large and cannot &# 
readily factored. 

1. Find the greatest common divisor of 32 and 56. 

Solution. — ^We divide 56 by 32, the divisor 32 operation. 
bv 24, and the divisor 24 by the remainder 8, and 32)56(1 
have no remainder; then will 8 be the greatest 32 

cominon divisor of 32 and 56. For oi\Qo/i 

1st. The loiit reinain/hr^ 8, w a NUMBER OF TIMES ^24)^2(1 

the O. C. D. Since 32 and 56 are each a nun)l>er of f? 

times the G. C. D., iheir difference, 24, is a number 8)24(3 

of times the G. C. D., by Prin. 3; and since 24 and 24 

32 are each a number of times the G. C. D., their 
dilference, 8, is also a number of times the (i. C. D. 

2d. The last dimsor^ 8, w once the O. C. D. Since 8 divides 24 it will 
divide 24+8, or 32, by Prin. 3 ; and since it divides 32 and 24, it will 
divide 32+24, or 56; and now since 8 divides 32 and 56, and is a 
numier q^ Hmes the 0. C. D., it muBt be tmM the G. G. D. 
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OPERATION. 

Anotheb Form. — In the margin on the right is 32 116 
ftaother form of writing the division, which in prac- 
tice we prefer to the above. Tlie problem is to find 
the greatest common divisor of 32 and 116. The 20 

method will be clear from a slight inspection of the J2 

work. Let the pupils adopt it after they are familiar 
with the common form. _r 

4 

Rule. — Divide the greater number by the less, the divisor 
by the remainder , and thus continue to divide the last divisor 
by the last remainder until there is no remainder ; the last 
divisor vrill be the greatest common divisor. 

NoTB. — To find the greatest common divisor of more than two numbers, 
we first find the greatest common divisor of two of them, then of that 
divisor and one of the other numbers, etc. 

WRITTEN EXERCISES. 

Find the greatest common divisor of 

2. 115 and 161. Ans. 23. 

3. 91 and 143. Ans. 13. 

4. 333 and 692. Ans. 37. 

5. 697 and 820. Ans, 41. 

6. 1220 and 2013. Ans, 61. 

7. 730, 1241, and 1460. Ans. 73. 

8. 72491 and 103121. Ans. 1021. 

9. 347387 and 561851. Ans. 1117. 
10* A farmer has two heaps of apples, one contaiDing 364, 

and the other 585, which he wishes to divide into smaller 
heaps, each containing the same number ; what is the largest 
number that the heaps may contain ? Ans. 13. 

11. A benevolent society distributed $678, $906, and 
$1146 in equal sums to the poor of three wards of a city, the 
sums being as large as possible. Required the amount of 
the equal sums and the number of persons receiving relief in 
tach ward. Ans. $6; 113; 151 ; 191. 

12. A Western landholder has three tracts, the first con- 
taining 533 acres, the second 574 acres, and the third 861 
acres, which he wishes to divide into fields of equal size, 
having the least number possible. Required the number ol 
fields, and the number of acres in each. 

Ans. 4S &e\4a \ W ^ax^^« 
4* 
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INTRODUCTION TO^ COMMON MULTIPLE. 

HENTAI. EXEBCISHS. 

1. What number is three times 5? four times 6? five times 6? eiz 
times 8? 

2. A number which is one or more times another number is called 
a multiple of that number. 

3. What is the multiple of 4? of 5? of 6? of 7? of 8? of 9? of 10? 
of 11? of 12? 

4. What multiple is common to 2 and 3? to 3 and 4? to 4 and 6? to 
6ai«d8? to6and9? 

5. What may we call a multiple common to two or more numberet 
Ans. A common multiple, 

6. What is a common multiple of 4 and 5 ? 8 and 9 ? 6 and 7 ? 4 
and 6? 5 and 8? 

7. What is the least multiple common to 2 and 4 ? 4 and 6 ? 4 and 
8? 6 and 8? 8 and 12? 

8. What shall we call the least multiple common to two or more 
numbers ? Arts. Their least common multiple, 

9. What is the least common multiple of 4 and 6 ? 9 and 12 ? 10 
and 16 ? 20 and 24? 25 and 30? 

LEAST COMMON MULTIPLE. 

1134. A Multiple of a number is one or more times the 
namber ; thus, 4 times 5, or 20, is a multiple of 5. 

125. A Common Multiple of two or more numbers is a 
number which is a multiple of each of them ; thus, 24 is a 
common multiple of % 3, and 4. 

126. The Least Common Multiple of two or more 

numbers is the least number which is a multiple of each of 

them; thus, 12 is the least common multiple of 2, 3, and 4. 

Note.— The least common multiple may be represented by the Initials 
L. C. M. 

PHinrciPi^s. 

1. A multiple of a number is exactly divisible by that 
number. 

2. A multiple of a number must contain all the prime 
factors of that number. 

3. A common multiple of two or more numbers must con- 
^a?'*i all the p'^ime factors of each of those numbers. 
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4. The least common multiple of two or more numbern 
mtist contain all the prime factors of each number ^ and no 
other factors. 

CASE I. 

127» When the numbers are smaU and easily fac» 
tared. 

FIRST METHOD. 

12S. This method consists in resolving the numbers into 
their prime factors, and taking the product of all the differ- 
ent factors. 

I. Find the least common multiple of 12/30, and tO. 

Solution. — We first resolve the numbers operation. 

into their prime factors. A multiple of 12 12^2x2x3 

must contain the factors of 12, 2, 2, 3; a 30=2x3x5 

multiple of 30 must contain the factors of 30, 70=2x 5X 7 

2, 3, 5; a multiple of 70 must contain the 2x2x3x5x7^420 
factors of 70, 2, 5, 7 ; hence the common mul- 
tiple of 12, 30, and 70 must contain all these 

different factors and no others; therefore 2x2x5x3x7, or 420, is the 
L. C. M. of 12, 30, and 70 (Prin. 4). 

Rule. — I. Besolve the numbers into their prime factors. 

II. Take the product of all the different factors^ using 

each factor the greatest number of times it occurs in either 

number. 

Note. — Any numbers which are divisors of the others may be omitted, 
•ince the multiple of the other numbers will be a multiple of these. 

Find the least common multiple of 

2. 24, 30, and 36. Ans, 860. 

3. 16, 24, and 56. Ans. 336. 

4. 28, 36, and 60. Ans. 1260. 

5. 36, 48, and 84. Ans. 1008. 

6. 63, 72, and 108. Ans. 1512. 

7. 15, 30. 42, and 72. Ans. 2520. 

8. 22, 55, 77, and 110. Ans. 7T0. 

9. 33, 99, 36, 108, and 135. Ans. 5940. 
10. A has $14, B $15, C $36, and D as manj as the least 

common maltiple of the amounts of the others; how many 
hasD? ^ns. $1260. 
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SECOND METHOD. 

120. This method consists in taking out the prime fac- 
tors of the least common multiple and finding their product 

1. Find the least common multiple of 12, 30, and 70. 

Solution. — Placing the numbers one be- operation. 

Bide another and dividing by 2, we see that 2 12 - 30 - 70 

2 is a factor of each of tliem, it is therefore a 
factor of the L. C. M. (Prin. 3); dividing the ^ 

aiiotients that will contain it by 3, we see 
lat 3 is a factor of some of the numbers, it is 

therefore a factor of the L, C. M. Dividing o o c o 7 aoh 

the next quotients bj 5, we see that 5 is a fac- 2XoX&X-^X 7 — 420 
tor of some of them, hence 5 is a factor of the 

L. G. M.; and the (quotients having no other common &ctor, we see that 
the factors of the given numbers are 2, 8, 5, 2, and 7, hence their pro- 
duct, which is 420, is the L. C. M. Hence the following 

Rule. — I. Write the numbers one beside another, divide 

by any prime number that will exactly divide two or more, 

and write the quotients and undivided numbers beneath, 

II. Divide the quotients in the same manner, and thus 
continue until no two numbers in the lowest line have a com- 
mon factor, 

III. Take the product of the divisors and final quotients; 
the result will be the least common multiple required. 

Find the least common multiple of 

2. 16, 20, and 30. Ans, 240. 
8. 28, 56, and 84. Ans. 168. 

4. 48, 60, and 30. Ans, 240. 

5. 150, 200, and 250. Ans, 3000. 

6. 40, 96, 100, and 120. Ans, 2400. 

7. 120, 180, 200, and 240 Ans. 3600. 

8. 140, 280, 160, and 320. Ans, 2240. 

CASE IL 

ISO. When the numbers are large and cannot b^ 
readily factored* 

1. Find the least common multiple of 28 and 63. 
Solution. — The greatest common divisor operation. 

of tiiese numbers is 7; 28 equals 4 times 7, 28 = 4 X 7" 63==e9 X 7 
and 63 equals 9 times 7 ; hence the L. C. M., t n tli ' >i 

as found in the first method, is 4 X 7 X 9, ^ ^- M. = 4x7x9 

iriiich equals 28 multiplied by 63 divided =^28 X -^ 

by 7; or the first number multiplied bt| tK« 7 

fdcond dtmdecC by Ukour qrwuxL camiayofii cuvuui . 
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Rule. — I. Find the greatest common divisor of two num^ 
hers, divide one number by it, and multiply the other number 
by the quotient, 

II. When there are more than two numbers, find the least 
common multiple of two of the numbers, and then of thii 
number and the third number, etc. 

WRITTEN EXERCISES. 

Find the least common multiple of 

2. 671 and 793. Ans, 8723. 

3. 3503 and 4859. Ans, 150629. 

4. 6527 and 7597. Ans. 463417. 

5. 7205 and 9432. Ans. 518760. 

6. 11183 and 15403. Ans. 816359. 

7. 357, 612, and 663. Ans. 55692. 

8. 4141, 6161, and 7171. Ans. 17934671. 

9. What is the smallest sum of money for which I cou d 
hire workmen for one month, paying either $16, $20, $28, or 
$35 a month ? Ans. $560. 

10. A can dig 14 rods of ditch in a week, B 18 rods, C 22 
rods, and D 24 rods ; what is the least number of rods that 
would afford an exact number of weeks' work for each one 
of them? .4ns. 5544 rods. 

11. What is the smallest number of bushels of corn that 
will fill a number of barrels containing 3 bushels each, a 
number of sacks containing 5 bushels each, a number of casks 
containing 14 bushels each, or a number of bins containing 
48 bushels each ? Ans. 1680. 

12. Four men start at the same place to walk around a 
garden ; A can go around in 9 minutes, B in 10 minutes, C 
in 12 minutes, and D in 15 minutes; in what time will they 
aH meet at the starting point? Ans. 180 minutes. 

1S« A, B, C, and D start from the same point, A traveling 
a mile in 18 minutes, B in 24 minutes, C in 30 minutes, and 
P in 35 minutes; what is the least whole number of miles 
each may travel that they may return to the starting point 
at the same moment? A, 140; B, 105; C, 8i; D, 72 
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INTRODUCTION TO CANCELLATION. 

M£NTAI« EXERCISES. 

1. If we omit the factor 2 from 12 and 6, what factors will remain t 

2. Divide 24 by 6. Divide 24 by J of 6. Divide J of 24 by 6. 

3. Divide J of 24 by i of 6. Divide 36 by 18, first taking out the 
common factor 6. 

4. Is there any difference in the quotient of 48 divided by 12, and 
i of 48 divided by j of 12 ? 

5. Divide 72 by 48, first omitting common factors. Divide 90 by 
60 in the same way ; 144 by 96. 

6. Divide 2x2x2 by 2x2; 3x3x4 by 2x3; 8x4x5 by 3x5. 

7. Divide 2x3x7 by 2x7; 2x3x4 by 2x3; 3x5x8 by 3x8; dX 
6X3 by 3X6; 2x7x9x10 by 9x2. 

CANCELLATION. 

131* Cancellation is a process of abbreviating arithmet- 
ical operations by rejecting common factors in both dividend 
and divisor. * ■ 

PRINCIPI<ES. 

1. The cancelling of a factor from any number divides 
the number by that factor, 

Dem. — Thus if we take the factor 3 out of 24 we shall divide 24 by 3. 

2. The cancelling of a factor in both dividend and divisor 
will not change the quotient, 

Dem. — Cancelling a factor in both dividend and divisor is the same as 
dividing them both by the same number, which, by the principles of di- 
vision, does not change the quotient. 

I. Divide 84 x 60 by 24 x 63. 

Solution. — We cancel the common factor 12 operation. 

from 60 and 24, writing 5, the other factor of 60, 2 

above 60, and 2, the other factor of 24, below 24 ; we 4 5 

.then cancel the common factor 21 from 84 and 63, MxW 10 

writing 4, the other factor of 84, above 84, and 3, ^7 — 1^„ — — =3^ 

the other factor of 63, below 63 ; we then cancel 2 ^t t 

from 2 and 4, writing 2 above the 4 ; the product ^ ** 
of the remaining factors of the dividend is 10, the 

prod ict of the remaining factors of the divisor is 3 ; hence the quotient 
IS 10 divided by 3, or 3^, 

Rule. — I. Cancel the common factors from the dividend 
and divisor. 

II. Then divide the product of the remaining factors of 
the dividend by the product of the remaining factors of the 

divisor. 
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Notes. — 1. The unit 1 takes the place of a cancelled factor, but need not 
be written, except in the dividend of the quotient, when there are no othei 
factors of the dividend remaining. 

2. A factor in one term wUI cancel two or more factors tn the other term, 
when their product is equal to the former. 

3. dome prefer to plac« the dividend upon the right and the divisor upon 
the left, of a vertical line. 

2. Divide 12 x 14 x 16 by 6 X 7 X 8. Ans. 8. 

8. Divide 20 x 32 x 35 by 4 x 5 x 16. Ans. 10. 

4. Divide 125x250 by 15x50x75. Ans. f. 

6. Divide 180 x 270 by 45 x 108. Ans. 10. 
a. Divide 120 x 140 by 60 x 350. Ans. |. 

7. Divide 45 x 49 x 81 by 35 x 84 x 63. Ans. fj 

8. Divide 60 x 77 X 320 by 25 x 42 x 33. Ans. 42f . 

9. Divide 75 x 42 x 99 by 125 x 63 X 33. Ans. l\. 

WRITTEN EXERCISES. 

!• How many yards of muslin, worth 12 cents a yard, 
may be bought for 16 pounds of butter, worth 15 cents a 
pound? 

SoiiUTioN. — If one pound of butter is worth 15 operation. 

cents, 16 pounds are worth 16x15 cents; for 16x15 5 4 

cente, at 12 cents a yard, we can get as many yards of ISv IS 

muslin as 12 is contained times in 15x16, wliich we — -- — =20 

find, by cancellation, to be 20. ^^ 

2. How many bushels of corn, worth 45 cents a bushel, 
must be exchanged for 125 pounds of butter, at 18 cents a 
pound ? N Ans. 50. 

3. A exchanged rye, worth 84 cents per bushel, for 78 
bushels of wheat, worth 98 cents per ^bushel ; required the 
number of bushels of rye. Ans. 91. 

4. How many bushels of corn, at 42 cents a bushel, must 
be given in exchange for 7 pieces of cloth, each containing 
40 yards, at 36 cents a yard ? Ans. 240. 

5. How many boxes of tea, each containing 24 pounds 
at 90 cents a pound, must be given for 27' firkins of butter 
of 56 pounds each, at 20 cents a pound? Ans. 14. 

6. A farmer sold a grocer 9 loads of apples, each load con- 
Vaining 18 bags, and each bag 2 bushels, at 35 cents a 
bushel, and received in payment 12 boxes of sugar, each con- 
taining 135 pounds; what was the sugar worth a pound? 
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PRIME NUMBERS. 

133. No general method of determiaiDg prime numbers, 
beyond a certain limit, has yet been discovered, although 
much time has been spent in the investigation. 

133* We give the following practical method, which 
consists in writing a series of numbers, and sifting out 
those which are composite. 

Method. — Since the even numbers after 2 are composite, we write 
the series of odd numbers ; thus, 

8 8.5 8.7 5 8, 8 6,7 S 

1, 3, 6, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 

8,5 7 8 6 8 8,7 5 8 8,5 7 S 

43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 

83, 85, 87, 89, 91, 93, 95, 97, 99. 

Now, commencing at 3, since every third term is divisible by 3, every 
third number is composite, which we indicate by putting the figure 3 
over it. 

Commencing at 5, every fifth number is divisible by 5, and is therefore 
composite, hence we place a figure 5 over every fifth number. Proceed 
in the same manner with 7, and the numbers unmarked will be the 
prime numbers up to 100. 

This method was discovered by Eratosthenes, a Greek mathematician. 
He inscribed the series of odd numbers on parchment, and then cutting 
out the composite numbers, his parchment with its holes resembled 9 
sieve; hence the method has been called ErcUosthevie^ Sieve. 
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1 


47 


113 


197 


281 


379 


463 


571 


659 


761 


863 


2 


53 


127 


199 


283 


383 


467 


577 


661 


769 


877 


3 


59 


131 


211 


293 


389 


479 


587 


673 


773 


881 


5 


61 


137 


223 


307 


397 


487 


593 


677 


787 


883 


7 


67 


139 


227 


311 


401 


491 


599 


683 


797 


887 


11 


71 


149 


229 


313 


409 


499 


601 


691 


809 


907 


13 


73 


151 


233 


317 


419 


603 


607 


701 


811 


911 


17 


79 


157 


239 


331 


421 


509 


613 


709 


821 


919 


19 


83 


163 


241 


337 


431 


521 


617 


719 


823 


927 


23 


89 


167 


251 


347 


433 


523 


619 


727 


827 


937 


29 


97 


173 


257 


349 


439 


541 


631 


733 


829 


941 


31 


101 


179 


263 


353 


443 


547 


641 


739 


839 


947 


37 


103 


181 


269 


359 


449 


557 


643 


743 


853 


953 


'41 


107 


191 


271 


367 


457 


563 


647 


751 


857 


967 


43 


109 


193 


277 


373 


461 


569 


653 


757 


859 


971 
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INTRODUCTION TO FRACTIONS. 

MENTAI« EXERCISES. 

1. If an apple is diyided into two equal parts, what is one of theso 
parts called? 

2. What are two of these parts called ? How many halves in any* 
thing? 

8. What is i of 6? of 4? of 13? of 16? of 10? of 18? of 20? of 
247 of 28? of 36? 

4. If I diyide an apple into 8 equal i)art8,what is one of these parts 
called? 

5. What are 2 and 8 of these parts called ? How many thirds in 
anything ? 

6. The number of equal parts into which a unit may be divided is 
represented by a figure below the line ; thus ^ represents Tuilves ; j, 
thirds; ^, fourthly eta 

7. The number of fractional parts taken may be represented by a 
figure above the line; thus, } represents 2 tMrds; \, 3 fourths; {, 5 
sixths, etc. 

8. Whatislof6? of 9? of 12? of 18? of 15? of 21? of 27? What 
are I of 12? of 15? of 21? of 18? of 24? of 33? 

9. If I divide an apple into 4 equal parts, what is one of these parts 
called? If I divide in 5, or 6, etc., «qual parts? 

10. How many fourths make a whole? How many fifths? Sixths? 
Sevenths? Eighths? Ninths? Tenths? 

11. What is i of 12? iof20? J of 24? } of 16? }of 80? f of 28? 
i of 40? f of 35? 

12. What is J of 20? { of 15? J of 12? J of 24? J of 27? | of 801 
A of 22? }of64? 

13. If a yard of muslin cost 24 cents, what will ^ of a yard cost ? 
What will } of a yard cost ? 

14. Henry's age is 36 years, and his wife's age is { as much ; what 
is his wife's age? 

15. If 5 melons cost 60 cents, what will 7 melons cost at the same 
rate! 

16. What will 4 yards of satin cost at the rate of $6 for J of a 
yard? 

n. What must I pay for three-fourths of a ton of hay if five-sixths 
of a ton cost $20? 

18. What will { of a ton of coal cost at the rate of $4.50 for } of a 
ton? 
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SECTION IT. 
COMMON FEACTIONS. 

134. A Fraction is a namber of the eqaal parts of a 
Ciiiit 

135. Fractions are divided into two classes; common 
fractions and decimal fractions, 

136. A Common Fraction is one in which the nnit is 
divided into any number of equal parts. 

137. A Decimal Fraction is one in which the unit is 
divided into tenths^ hundredths^ etc. 

138. A Common Fraction is expressed by two num- 
bers, one written above the other, with a short line between 
them ; thus, |* expresses 3 fourths, 

139. The Denominator of a fraction denotes the num- 
ber of equal parts into which the unit is divided. 

140. The Numerator of a fraction denotes the number 
of equal parts which are taken 

141. The Numerator and Denominator are called the 

Terms of the fraction. The numerator is written above the 
line, and the denominator below it. 

142. Common Fractions consist of three principal 
classes; namely, Simple, Compound, and Complex. 

143. A Simple Fraction is a fraction having a single 
integral numerator and denominator ; as ^, ^, etc. 

144. A Proper Fraction is a simple fraction whose 
value is less than a unit; as ^, f. 

145. An Improper Fraction is a simple fraction whose 
value is equal to or greater than a unit; as f, J, ^, etc. 

146. A Compound Fraction is a fraction of a fraction ; 
as I of f, ^ of f of J, etc. 

147» A Complex Fraction is one whose numerator, or 

*' 4 f A 

denominator, or both, are fractional; as x> f ^ T . 
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148. A Mixed Number consists of an integer and a 
fraction; as, 4|, 5|, etc. 

149. The Reciprocal of a number is a unit divided bj 
that number ; thus, the reciprocal of 3 is |. 

150. The Number of Gases of common fractions is 
eight. They are as follows : 

5. Division, 

6. Kelation of Fractions, 

7. Greatest Common Divisor, 

8. Least Common Multiple. 



1. Reduction, 

2. Addition, 

3. Subtraction, 

4. Multiplication, 



Notes. — ^1. Each fractional part 1b used as a single thing and is therefore 
A unit ; hence, we have UniU and fractional uniU, 

2. The primary conception of a fraction is that it is a number of equal 
parts of a unit. It may, however, be regarded as a number of parts of one 
tiling, or as one part of a number of thiogs. Thus, I may be regarded as 
I of one or i of three. 

NUHEBATION AND NOTATION. 

151. Numeration of Fractions is the art of reading a 
fraction when expressed bj figures. 

Rule. — Bead the number of fractional units expressed by 
the numerator, and give them the name indicated by the de- 
nomiruUor, 

Name the kind and read the following : — 

1. |. 4. A. 7. 5f 

2. f 6. i 8. -H-. 

8. J. 6. 1^. ». i of f 

152. Notation of Fractions is the art of expressing 
fractions hj means of figures. 

Rule. — Write the number of fractional units, draw a 
line beneath, under which write the number which indicates 
the kind of fractional units. 

Write the following fractions : — 

1. Two-thirds. • 6. Seven-elevenths. 

2. Five-sixths. 6. Eight-tenths. 

8. Six-eighths. 7. Eleven-fifteenths. 

4. Nine-tenths. 8. Twelve-twentieths. 
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ANALYSIS OF FRACTIONS. 

153. To Analyze a fraction is to explain what is ex- 
pressed by the fractional notation. 

!• Analyze the fraction |. 

SoLCTiON. — In the fraction }, the denominator 5 indicates that the 
anit is divided into 5 equal parte, and the numerator 4 denotes that 4 
of these parts are taken. 

Analyze the following fractions: 

2. i 5. A. 8. H. 

3. f 6. If. 9. \i. 

4. §. 7. \i. 10. M- 

METHOD OF TREATMENT. 

154. There are Two Methods of treating common frac- 
tions, which may be distinguished as the Inductive and De- 
d active Methods, 

15«^. By the Inductive Method we solve all the differ- 
ent cases by analysis, and derive the rules or methods of 
operation from these anal^"*** by inference or induction, 

156. By the Deductive '^ftbod we first establish a few 
general principles, and then v^^i ' ^ all the rules or methods 
of operation from these general principles. 

N-oTB. — The Inductive Method wlJl be used with the mental exercises; 
with the written exercises the method which is thought to be the simplest 
is used. 

PRINCIPLES OP FRACTIONS. 

1. Multiplying the numerator of a fraction by any num- 
ber multiplies the value of the fraction by that number. 

If we multiply the numerator of a fraction by any number, as 5, the 
reHuliing fraction will express 5 times as many fractional units, each of 
the same size as before, hence the value of the fraction is 5 times ai 
greaC 

2. Dividing the numerator of a fraction by any number 
divides the value of the fraction by that number. 

If we divide the numerator'of a fraction by any number, as 4, the re- 
sulting fraction will express J as many fractional units, each of the 
same size as before, hence the value of the fraction is divided by 4. 

3. Multiplying the denominator of a fraction by any numr 
her divides the value of the fraction by thai number. 
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Since tlie denominator denotes the number of equal parts into which 
the unit is divided, if we multiply the deuuminalur uf a fraction by auy 
number, as 5, the unit will be divided into 5 timeH as many eiptal parti>, 
hence each fractional unit will be ^ as large as before, and the same 
number of fractional units being taken, the value of the faction is ^ as 
gijat. 

4. Dividing the denominator of a fraction by any number 
multiplies the valu^ of the fraction by that number. 

Since the denominator denotes the number of equal parts into whicn 
the unit is divided, if we divide it by any number, as 4, the unit will be 
divided into { as many equal paits, hence each fractional unit will lie 4 
times as large as before, and the same number of fractional units being 
taken, the value of the fraction will be 4 times as great. 

5. Multiplying both numerator and denominator of Oifrac' 
tion by the same number does not change the value of the 
fraction. 

Since multiplying the numerator multiplies the Talue of the fraction, 
and multiplying the denominator divides the value of the fraction, multi- 
plying both numerator and denominator both multiplies and divides the 
value of the fraction by the same niunber, and hence does not change its 
value. 

6. Dividing both numerator and denominator of a frac- 

Hon by the same number does not change its value. 

Since dividing the numerator divides the value of the fraction, and 
dividing the denominator multiplies the value, dividing both numerator 
and denominator both divides and 'multiplies the value of the fraction, 
and hence does not change its value. 

IST* These principles may be embodied in one general 
Uw as follows : 

(xeneral Principle* — A change in the numerator by mul 
Hplication or division produces a similar change in the 
valu^ of th£ fraction, bvi such a change in the denominator 
products an opposije change in the valde of the fraction. 

REDUCTION OF FRACTIONS. 

158. The Reduction of Fractions is the process of 
changing their form without altering their value. 

159. There are Six Cases of reduction : 



let Numbers to fractions. 
2d. Fractions to numbers. 
3d. To higher terms. 



4th. To lower terms. 
5th. Compound to simple 
6th. Complex to simple. 



NoTS. — ^Keducingto a Common Denominator is included in these tfz 
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CASB L 

160* To reduce whole or mixed numbers to improper 
frat^iona. 

HENTAIi EXERCISES. 

1. How many fifths in ^t 

Solution. — In cne there are 5 jifth», and in 4 there are 4 timeA 5 fifthSi 
or 20 fiOhfi, which added to 3 fifths, equal 23 fifths ; therefore 4i» y. 

2. How many fourths in TJ? in 6}? in 9J? in 12f ? 
8. How many fifths in 6f ? in 7}? in 8i? in lOJ? 

4. How many sixths in 4|? in 8}? in 9^? in llf ? 

5. How many sevenths in 7f ? in 9f ? in 8f ? in 12f ? 

6. Describe the operation we perform in reducing a mixed number 
to a fraction. 

WRITTEN EXERCISES. 

1. Reduce 271 to fourths. 

OPERATION. 

Solution. — In one there are 4 fourths, and in 27 there 27 §. 

are 27 times 4 fourths^ or J^, which added to the f, 4* 

equals ^J^. Therefore, etc. -— • 

Rule. — Multiply the whole number by the denominator of 
thej^raction, add the nurnerator to the product^ and write the 
denominator under the sum. 

Reduce to improper fractions, 



2. 5|. Ans. J^. 

8. 12|. Ans.^. 

4. 18|. Ans.^. 

6. llf Ans. 1^. 

6. 27f. Ana, ^^. 



7. 51f An8, ^. 

8. 35||. Ans, ^. 

9. U^] 51/3. Ans. V^; ^ 

10. 82H ; 100t%. Ans. l|ft; ^^. 

11. 49|^;235H. ^nfi.^ja;-4ftp. 



CASE U. 



161* To reduce im^proper fractions to whole or 
mdoced numbers. 

HEBTTAIi EXER€ISES< 

1. How many units in y ? 

Solution. — In one there are f , hence in 23 fourths tfiere are as ir»aii7 
ones as 4 is contained times in S», which are 5}. Therefore ^ si 5}. 

2. How many, units in ^:^? in V ? in ^? 
8. How many units in J/? in ^? in ^? 

4. How many units in V ? in f f ? in f J ? 

5. How many units in f J? in ff ? in ff ? 

6. Describe the process of reducing an improper firaction to a mixed 
nvLmbei, 
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WRITTEN EXKBCISES. 

!• How many units in ^ f 

Solution. — Since dividing both terms of a fraction oPERAnoxr. 
ttj the same number does not change its value (Prin. JJUslfti 

.'?), bj dividing both terms by 5, we have —1, or 15J. 

Rule. — Divide the numerator by the denominator^ and 1k§ 
quotient will he the whole or mixed number. 

Kednce to whole or mixed numbers, 



2. y. Ans, 4. 

4. ^. Ans. 4^. 

6. y. Ans. 8f 

6. f|. . Ans, m. 



7- ■^. Ans, 9. 

8. ^. Ans. \%^. 

9. ^- ^w«. 66t^ 

10. ij2^. Ans. 8^. 

11. 4F- -4'»«- 25. 



12. W ft.; W yd. ^^. 16:,«Vi 13^. 

13- ^SW; ^f^; W?:^. ^^«. 59ifflr; 29^; thM- 

CASE m. 
1G3» To reduce fractions to higher terms. 

163. Beducing a Fraction to higher terms is the 

process of reducing it to an equivalent fraction, having a 
greater numerator and denominator. 

MENTAIi EX£B€ISES. 

1. Change f to twelfths. 

Solution. — In one there are ff , and in } there are } Of}}, which aro A 
and in \ there are 2 times ^, wliich are ^ ; therefore § =r ^. 

2. Change f and | to twentieths; j and { to fifteenths. 

3. Change { and { to thirtieths; f and } to sixteenths. 

4. Change | and f to seventieths; f and { to eighteenths. 

5. Change | and | to seventy -seconds; y^ and \\ to' 120thfi. 

6. Describe the process of reducing a fraction to higher terms. 

WRITTEBT EXERCISES. 

• 

1. How many twentieths in f ? 

Solution. — Since muhiplying both terms of a operation. 

fraction by the same number does not change its ^sx* ic 

▼alue (Prin. 5), we muJtiply both terms by the o — g^^ — at* 
Dumber which will give the required denomina- 
tor, which we see is 4 ; hence, t=ij' 

Rule. — Multiply both nur,ierator and denominator by lh$ 
number which will give the required denominator. 
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2. Reduce f, |, and f to twelfths. Ans. ^, -iV» H* 

8. Reduce |, |, and ^ to twentieths. Ans. ^, |j, J^J. 

4. Reduce ^, |, and | to sixieenths. Ans, ^, j^, |J. 

5. Reduce |, f , and ^ to thirtieths. Ans. |^, |^, }^. 

6. Reduce f , f , and ^ to forty-eighths, ^/is. J|, f|, f|. 

7. Reduce |, }, ^^, and Jl to 120ths. 

^ns. v^, H*, Hh m- 

CASK IV. 
1G4» To reduce freu^lio f 18 to lower tertmsm 

165. Reducing a Fraction to lower terms is the pro- 
i^ssof reducing it to an equivalent fraction having a smaller 
numerator and denominator. 

Principle. — A fraction is in its lowest terms when the 
numerator and denominator are prime to each other. 

HENTAI« EXERCISES. 

1. Reduce ^^ to fourths. 

Solution. — One equals ^f , and } equals \ of \\^ or ^ ; since A eqnali 
L ^ equals a£ many fourths as 3 is contained times in 9, whidi is S ; henet 
f2 equals ). Therefore, etc. 

Reduce 



2. \i to 4tli8. Ans. \. 

3. \i to 5ths. Ans. |. 

4. /r ^ 6^^* Ans. }. 



5. it to 7ths. [Ans. f^ 

6. H to 8ths. Ans. \, 
1. iVr. T% to 9tb8. Ans. \, ( 



8. Describe the process of reducing a fraction to lower terms. 

WRITTEN EXERCISES. 

1. Reduce |^ to fifths. 

Solution. — Since dividing hoth terms of a fraction OFERATioir. 
by the same number does not change its yalue (Prin. g\|4_,4 
6), we may reduce }^ to lower terms by dividing both 
numerator and denominator by 6; dividing, we have* 
1} ecjual to J ; and since the terms 4 and 5 are prime to each other, tKa 
traction is in its lowest terms. Therefore, «tc 

Rule I. — Divide both terms successively by their common 

faolors. 

Rule II. — Divide both terms by their greatest common 
divisor. 



BEDtJOTION or FRACTIONS. 
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Reduce the following fractions to lowest terms:- 



2. it, i|. Ans. i, f . 

8. ii, if. Ana. |, f 

*• M. if- -^^ I. i- 

«• it. it- ^'»«- i i- 



10. Hf , iWA. 



Ans, ^, f 



ll-fW,lWftV. ^n*.fi,H| 



CASK V. 
lOO, To reduce compound fractions to simple ones* 

HEBTTAl. EXERCISES. 

1. What is 1 of J? 

Solution. — \ of \ is one of the thrte equal parts into which \ may be 
divided ; if each fourth is divided into 3 equal parte, 4 fourths, or the unit, 
will be divided into 4 times 3, or 12 equal parts ; hence each part is ^ of i 
unit. Therefore, i of i is f^. 

2. What is 1 of J? J of J? \ of |? 

8. What is i of J? } of A? A: of A? 

4. What is J of i? J of }? | of f ? 

5. What is f of I? J of J? I of |? 

6. What is f of f? f of J? f of V? 

7. In reducing a compound fraction to a simple one, what do we 
do with the numerators, and what with the denominators? 

WRITTEN EXERCISES. 

1. What is tbe value of f of f f 

Solution. — J of | equals f^ (Prin. 3), and since J operation. 
of { equals A, f of { equals 3 times ^, which by a Qf s^. 
Plrin. 1, equals \\ or f . ^ ^ 

Rule. — Multiply the numerators together and the denomi- 
nators together f cancelling the factors common to both terrns, 

l^OTB. — Reduce whole or mixed numbers to fractions before commencing 
tite reduction to a simple fraction. To reduce complex fractions to simple 
oncA, see Art. 183. 

What is 
2. I of I? 
». I off? 
4. f of^V? 

«. HofM? 

7. « of II? 

3 



Ans. ||. 

Ans, f . 
Ans. ll. 

Ans, f . 

Ans, |. 

Ans. 1. 



8. foff offT Ans. f 

9. I of^of|^? Ans.\, 

10. I of j of |i ? Ans. f 

11. I of 4 of ^ of li T Ans. i|. 

12. i of 11 of H of M? ^^«-A- 
18. i|ofMofilofH\^ An%.\^ 



98 NORMAL UNION ARITHMETIC. 

MEHTTAI* EXEBCISCS. 

1. A man gave his son ji of ^ of a dollar ; how much did the bo> 
receive? -» *^ 

2. A man owning ^ of the stock of a bank, sold } of his stock ; 
how much did he sell? 

3. A boy earned } of a dollar and gave his mother j[ of it ; how 
much did he give his mother? 

4. Having | of a bushel of apples I gave f of them to my sister* 
what part of a bushel did I give ker? 

5. Having lost ^ of my money I found ^ of what I lost, and then 
had $140 ; how much had I at lirst? 

6. At { of a dollar a gallon, what will f of a gallon of syrup cost? 

7. At I of a dollar a yard, what will | of a yard of cloth cost? 

8. At $&} a barrel, what will | of a barrel of flour cost? 

9. At $8^ a case, what will } of a case of slates cost? 

WBITTEN EXERCISES. 

1* A had ^ of a ton of hay, which is f as much as J3 has ; 
how much has B ? 

Solution. — If f of a ton of hay is } of what B has, J of what B ha# 
is ^ of ^, which is ^ of a ton, and f of what B has is 4 times ^ of a 
ton, which is ^ of a ton. Therefore, etc. 

2. A has ^ of a certain sum of money, which is ^ of what 
B has ; how much has B ? Ans. W, 

8. A barrel of flour cost $8|, and a barrel of fish cost | as 
much; what was the cost of the fish? Arts. $6|. 

4. A lady bought | of a yard of velvet, at $15| a yard : 
what did it cost? | Ans, $13^J. 

5. Henry having ^ of a quArt of nuts, divided them 
among 8 of his schoolmates ; what did each receive ? 

6« A owns ^ of the stock of a railroad, and } of this is S| 
times what B owns ; how much does B own ? Ans. \. 

7. Mary shared ff of a bushel of berries with 8 of her 
schoolmates ; what did each receive ? Ans, -^^ 

8. I drew $680 from bank, which was f of what still re- 
mained in bank; what was my bank deposit? Ans, $1276. 

9. William lost | of | of his money, and found that $132 
was J of I of |-J- of what remained ; how much had he at 

B^t ? Ans. $486. 
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COMMON DENOMINATOR. 

16T« A Common Denominator is a denominator com- 
mon to several fractions, or a denominator to which all may 
be reduced. 

168. Similar Fractional Units are those .which are of 
the same kind ; as 3 ffths and 2 fifths, 

109. Dissimilar Fractional Units are those which are 

of different kinds; as, Z fourths and Z fifths. 

Principle. — A common denominator of several fractions 
must be a common multiple of their denominators. 

HENTAIi EXERCISES. 

1. Reduce } and ] to a common denominator. 

Solution. — A common denominator for thirds and fourtht \b tioe{fllU 
[n one there are \ly and in i there are i of }J, or ^y and in I, etc. 

Reduce to a common denominator, 

2. i and |. 

3. i and f . 

4. I and f . 



5. } and |. 

6. i and j[. 
1. i and ^. 



8. Describe the process of reducing two fractions to a ooxOmoB 
denominator. 

WRITTEir EXERCISES. 

1. Reduce |, ^, and ^ to a common denominator. 

Solution. — Since the product of the denominators ofebatiok. 
of the fractions is a common multiple of their de- a i »-., 
nominators, 4x5x7, which equals 140, will be the ^* Jv J 
common denominator. Then multiplying both terms T*a> t4o> iif 
of I by 6x7 we have i=\U (Prin. 5). Multiplying 
botn terms of | by 4x7, we nave J=JJ}, etc Hence the following 

Rule. — Multiply both terms of each fraction by the de 

nominators of the other fractions. 

Reduce to a common denominator, 

2. f , I and f Ans, fjf, |fj, }H- 
8. f , f and f Ans, ^^, ^fj, fj^. 

4. f I, and -f^. Ans. ^, i||, iff 

5. i, f , and ff . Ans, ^, ^, ffj- 

6. f , f , and ^. As^, m M, f U- 

7. H. H, a^<i 4i. Ans. |fH. HM, ft If- 

8. h h h h and h ^ns. ^^, ^2^8^, ,8^, tV%. «M. 
9* Show that the common denominator of several fracUonh 

is a common multiple of the denominators of thoBQ tr^eXK^w^ 
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LEAST COMMON DENOMmATOR. 

170. The Least Common Denominator of several 

fractions is ^he smallest denominator to which all maj be 
reduced. 

Principle. — The least common denominator of several 
fractions is the least common multiple of their denominators, 

I. Reduce |y |^, and } to their least common denominator 

Solution. — We find the least common multiple operation. 

of the denominators to be 24, hence 24 is the least l^ q^ M.==24 
common denominator. Dividing 24 by 3, the de- ' ' ' 

nominator of S, we find we must multiply 3 by 8 to Js=-iS_r=JJ 
produce 24 ; hence multiplying both terms of | by 8, ^ 

we lia^e S=i} (Prin. 5). Dividing 24 by 6, the J=?><f=f J 
denominator of J, we find we must multiply 6 by 4 ®^* 

to produce 24 ; hence, multiplying both terms by 4, i 7x8__,|t 

we have J=|J, etc. ^ ^^8X« " 

Rule. — 1. Find the least common multiple of the denomi- 
nator s, for the least common denominator. 

II. Divide the least common denominator by the denomina- 
tor of each fraction, and multiply both terms by the quotient 

Note. — Reduce compound fractions to simple ones, mixed numbers to 
Improper fractions, and all to their lowest terms, before finding the lea^ 
common denominator. 

To their least common denominator, 
2. Reduce |, |, ^. Ans. ff, if, if 

8. Reduce |, ^2^, f . Ans. ff, ^, |f. 

4. Reduce i, ^j, ^. Ans, if, f f, ff . 

6. Reduce 4^, Sf, t|. Ans, ff, ff, jf. 

6. Reduce f , ^, if. Ans. ^, fff. ^• 

7. Reduce f |f, ||, f^. Ans. iif» M» Ui^ Hf 

8. Reduce 2|, 5|, ||, ^, H- ^^«. W» W. M» H^ H- 

9. Reduce f of J, f of 3|, 1 1 1 1. ^n«. iH» Hi* ^^' 
10. Reduce i, i, i, i, i, |, i, f ^ns. if }f , ^ftyV» etc. 

ADDITION OF FRACTIONS. 

171. Addition of Fractions is the process of finding 
the sum of two or more fractions. 

PBINCIPI^ES. 

1. To add two or more fractions, they must express 
stmtlar fractional unii%. 
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2. To add two or more fractions they must be reduced to 
a common denominator. 

MENTAI. EXERCISES. 

1. How many sizthn in } and }? 

Solution.—} is eqiial to } and | is equal to } ; | and f ^re }, which li 
equal to 1|. 

Find the sum 



a. Of i and {. 

3. Of } and }. 

4. Of } and f 

5. Of i and f 



6. Of I and {. 
1. Of i and f 

8. Of } and }. 

9. Of { and f 



10. How then shall we add two fractions whose denominators are 
unlike? 

WRITTEN EXERCISES. 

1. What is the sum of |, |, and | ? 

Solution. — Reducing the fractions to a common ' operation. 
denominator that they may express similar frac- i_lb_i_7:s 
tionai units, we have t=}f» i=ii }=H; 18 |il4:|44-|i=«. 
tuomiy-fwariks plus 20 iweniy-frnvrihs plus 21 iwefiUy^ i4 i a4 i 24 14 
fouT&r equals 59 twenty-fourths. Hence the following 

Rule. — Reduce the fractions to a common denominator, 
then add the numerators and write the sum over the comm^on 
denominator. 

Notes. — 1. Reduce compound fractions to simple ones, and reduce each 
fraction and the sum to lowest terms. 

2. To add mixed numbers, add the integers and fractions separately, and 
then unite their sums. 

2. Find the sum of f , f , ^. Ans. 2^. 

3. Find the sum of ^, f , |. Ans. 2^. 

4. Find the sum of | , ||, |f. Ans. 2i|. 

5. Find the sum of ^, |, ||. Ans. 2^. 

6. Find the sum of 2^, 4|, ||. Ans. 8f 

7. Find the sum of |, |, |, ||. Ans. 3|. 

8. Find the sum of |, ^, f , |. Ans. 3^^. 

9. Find the sum of |, |, ^, fj. ^n«. 3|^. 

10. Find the sum of 2^, 4|, 3J, l-j>^. ^ns. 12|f 

11. Find the sum of 4|, t^, 9^, t^. Ans. 2t|if. 

12. Find the sum of 21 j, 35^, 22^, and 4^. Ans. 83-^. 

13. Find the sum of 17f , 49^, 24^, 18^. Ans. 109ff|. 
U. Find the sum of f of f , ^ of ^, | of f i4n». 2^11^. 
16. Find the sum of I i, J, j, J, |, ^ ^, ■^. An». \^^. 
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SUBTRACTION OF FRACTIONS. 

173. Subtraction of Fractions is the process of finding 
the dlfiTerence between two fractions^ 

1. To subtract two fractions they niTist express similar 
fractional units. 

m 

2. To subtract two fractions they must be reduced to a com- 
mon denominator, 

MENTAI. EXERCISES. 

1. How many ISths in the difference between j and }? 

Solution. — | equals ^ and { equala |^, and the difference between ^ 
and 1^ is 1^. 

Subtract 

2. 1 from J. 
8. i from j. 

4. } from |. 

5. I from J. 



6. I from f . 

7. I from J. 

8. i from J. 

9. I from |. 



OPERATION. 

J-4= , 



10. How then shall we subtract two fractions whose denominators 
are unlike 7 

WRITTEN EXERCISES. 

1. What is the difference between f and f ? 

Solution. — Reducing the fractions to a common 
denominator that thej may express similar fractional 
units, we have i=^| and 1==^} : 56 seventy-seconds 
minus 45 seventy-seconds equals 1 1 seventy-secomds. Hence 
the following 

Rule. — Reduce the fractions to a common denominator^ 

take the difference of the numerators, and write it over the 

common denominator. 

Note. — Reduce compound fractions to simple "ones, and reduce Mtcb 
fraction and the difference to itu lowest terms. 

Subtract 

2. I from ^. 

a. ^ from f 

4. I from i, 

5. f from ^^. 
e. \{ from If 
7. ^ from If. 

8. ffOrom ff 



Ans. 3^. 
Ans. ff. 

Ans. ^V 
Ans. yJ-j. 
Ans. ■^. 

Ans. ^. 



9. II from If. Ans, ^. 

10. i4 from f|. Ans. ^ 

11. -j^ from I of T^^. -4n«. 1^^^. 

12. 1^ from ^ of 3f Ans. ||. 

13. f from I of ^. -4ns. ^, 
1^, I of II from J of }f. -4n«. -j*,. 
15. f of 4 from J of H. Jrw. J^. 
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16. Subtract 8f from I2f 

Solution. — We cannot subtract $ from f , so we take 1 from 12, which 
%dded to f equals If or y ; f from ^ leaves f, and 8 from 11 leaves 3; 
hence the diiference is 3f . 

17. Subtract 8f from 12^. Ans. ^. 
18.* Subtract 5 J from lOf. Ana, 4 J. 

19. Subtract lOf from 20f Ans. 9|. 

20. Subtract 12^ from 24^. Aris. 11^^. 

21. Subtract 20|^ from 30f . Ans. 9f 

22. Subtract 40 J from 60|^. Am, 19|f. 

WRITTEN PBOBUBHS 

IN ADDITION AND SUBTRACTION OF TBACTIONS. 

1. A has $5^, B has $4^^, and C has $6|; how much money 
Lctve they all? Ans, $16^. 

2. A miller ground T^ bushels of corn for A, 9f for B, 10^ 
for C ; how much did he grind in all ? Ans. 21 JJ bu. 

H. A lady bought material for a wrapper costing $1^, and 
buttons costing $:^; what change should she receive from a 
$5 bill ? Ans. $3f 

4. A lady went shopping with $100 and paid $12^ for a 
bonnet, $32f for a dress, and $52f for a cloak; how much 
money did she bring home ? Ans. $2.12^. 

5« A boy gave 12^ cents for a slate, ISf cents for a knife, 
37^ cents for a grammar, and 62^ cents for an arithmetic ; 
fvhat did they all cost ? Ans. $1.31^ 

6. A merchant bought two pieces of muslin, each containing 
41f yd. ; after selling 67f yd. from them, how. many yards 
remained ? Ans. 25^ yd. 

7. Mr. Weeks finds that his family burned last winter 1| 
tons of coal in December, 2f tons of coal in January, 2j^ 
tons of coal in February, and in March If tons ; how much 
was burned during the four months? Ans. t^^tons. 

8. Four loads of hay weighed upon the scales 49-^ hun- 
dredweight, 43^ hundredweight, 39^ hundredweight, and 
45y^ hundredweight; what was the weight of the hay, the 
weight of the wagon being 15^ hundredweight ? 

Ans. 1 15^ bund\*od>N^\^\i^. 
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MULTIPLICATION OF FRACTIONS. 

173. Multiplication of Fractions is the process of 

finding a product when one or both factors are fractions. 

174. There are Three Oases: 1st. A fraction by an 
integer; 2d. An integer by a fraction ; 3d. A fraction by 
a fraction. 

CASE I. 

175. ^<> multiply a fraction by an integer. 

MENTAIi EXERCISES. 

1. How many are 5 times ^1 

Solution. — 5 times ^ are ^, which reduced to its lowest terms equals |. 
Therefore, etc. "^ 

Solution 2ti. — 5 times ^ equal A, or J ; if 5 times ^ equal J, 5 times 
A equals 2 times i or | ; hence 5 times ^ equals ). 

How many are 



2. 3 times f 7 

3. 6 times ^? 

4. 7 times }f ? 

5. 8 times i}? 



6. 3 times 5^7 

7. 4 times 7i? 

8. 8 times 6}? 

9. 9 times 4/y? 



10. Since 5 times ^ equals }, how may this result be obtained by 
omitting the analysis? 

11. How then may a fhiction be multiplied by omitting the 
analysis 7 

WRITTEN EXERCISES. 

1. Multiply \^hj i 

Solution. — Multiplying the numerator (Prin. 1), operation. 
we have 4 times \\ equals f J; or, dividing the de- Iix4=t:ii 
nominator (Prin. 4), we ha vie 4 times \\=^^ or 3f. ilv4=iJ. 

Rule. — To multiply a fraction by an integer ^ multiply 
the numerator, or divide the denominator. 

Multiply 

2. H ^7 6. 

3. fl by 5. 

4. {i by 12. 

6. H by 18. 
e. ^1 by 14. 

7. fH by 28. 

8. m by 32. 



Ana, 5^. 

Ans, 4f . 
Ans, 11^. 

Ana, 9^. 

Ane, 7^. 
Ans. 28|. 

Ans. 15. 



10. 1-^hjb. 

11. 18J by 3. 

12. 28^ by 5. 

13. 17|f by7. 

14. 24^ by 12. 
16. 46|| by 13. 
10. 128^ by 18. 



^' i^ ^7 ^44. Ans. 19^4. \^''- ^^^^ ^y 11 



Ans. 39^ 

Ans. 5^ 

Ans. 143|. 

^718. 125. 

Ans. 297J. 

Ans 605^. 

Ans. 2310^. 

Ans. 4709t'i. 
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CASS U. 
170* To ^iitUtiply an integer by afmctian* 

MENTAIi i:XEBCIS£A« 

1. Multiply 12 by J. 

Soi<u riON. — 12 multipUecl by one equals 12, hence 12 multiplied by ) equalf 
} of 12, which is 3, and 12 multiplied by } equals S times 3, which are 9. 



2. 16 by }. 

3. 25 by J. 

4. 35 by,f 

5. 26 by J. 



6. 30 by }. 

7. 40 by 2}. 

8. 50 by 3t. 

9. 60 by 4i. 



10. In multiplying 12 by j, by what do we divide 12, and by what 
do we multiply the quotient ? 

11. How then may wc multiply a whole number by a fraction? 



WBITTEN EXKBCISES. 

1. Multiply 7 by f 

Solution. — 7 multiplied hy am equals 7, hence 7 
multiplied by ^ equals ^ of 7, which is {, and 7 multi- 
plied by f equals 4 times {, which equals ^. There- 
fore, etc 

2. Multiply 28 by ^. 

Solution. — Multiplying 28 by 3 and dividing by 5, 
we have 28x{ equals 16|; and then multiplying 28 
bv 7, we have 196; adding 196 to 16|, we have 212}. 
l^herefore, etc 



operation. 



OPERATION. 
28 

6)84_ 

196 

21 2| Ans. 

NoTB.— This method of multiplying by a mixed number is more conve 
nient than the one usually presented. 

Rule. — Multiply the integer by the numerator of the muU 
tiplier, and divide the product by the denominator ; or divide 
first and then multiply. 

Multiply 
8. 9 by |. 
4. 10 by f. 
6. 18 by |. 

6. 27 by f 

7. 28 b; 3f 

8. 180 b} 15^. 

5* 



Ans, 6. 

Ans. 8. 

Ajts, 16. 

Ans, 19^. 

Ans. 100. 

Ans. 2S44. 



9. 144 by ^. 

10. 284 by ^. 

11. 256by7||. 

12. 180 by 25^. 

13. l^^hj^oi^. 

14. 648by|^ofH. 



Ans. 102. 
Ans. l*l^. 
Ans 2032. 
Ans 4627^. 
u4n«. llo| 
Ans. 370f 
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CASE m. 
177. To multiply a fra^Man by a fraction. 

MENTAI. EXEBCISES. 

1. What is the product of f by i ? 

Solution. — | multiplied by one equals f, hence f multiplied by ^.equalf 
off, which is' 
herefore, etc. 

What is the product 



I of f, which is'^, and f muitlpUed'by } equals 3 times Vk» which Is \i 



2. Off by t? 

3. OfJbyH? 

4. Of /^ by A? 

5. Ofj^jby A? 



6. Of2iby8l? 

1. OfTJbyf? 

8. Ofl^byiJ? 

9. Of5iby4i? 



10. In multiplying f by {,what do we multiply together for the 
aumenitor of the product and what for the denominator ? 

11. How then do we multiply a fraction by a fraction? 

WBITTEN EXEBGISE8. 

!• What is the product of | by J f 

Solution. — J multiplied by one equals J, hence { operation. 
multiplied by \ equals J of f, which is ^, and { mul- 4x1=11 

tiplied by J equals 7 times ^, wliich is }J. There- 
fore, etc 

SoLyriON 2d. — | times { equals J of 5 times }; 5 times } equals ^ 
(Prin. 1) ; and i of V equals fi (Prin. 3). 

Rule. — Multiply the numerators together and tJie denomi- 
natoTB together f cancelling common factors. 

NoTB. — Practically this case is the same as finding a fractional part of • 
fraction, but theoretically the two cases are eutirulj dlsUuct. 

What is the product of 

2. -I by f ? Arts, ^. 8. |f x ffx -^ ? Ans, \^. 

8- -B by 385? Arts, \. 9. |fxf4xH? ^ns. I. 

^' M by if ? Arts. ^. 10. 12^x8^ ? Ans. 104f 

5. fxfX^Xj? Ans.^, 11. 17fxl6|? Ans, 290. 

»• MxA^xM? Ans,^. 12. 27^x2lf? ^ns. 695^. 

7- A <MX|| ? Ans,^. 13. 39fx33J. Am. 1320. 

U. .vlultiply tV of « by ^ of ^. A »»«. ^. 

15. Multiply ^ of ^ by II of Iff. y ns. ff. 

16. Multiply ^ of V^ by III of tV^. A is. .f^. 
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MENTAIi EXEBCISE8. 

1. How much will 4} yards of muslin cost, at 6 cents a yard? 

2. If you give to 8 boys eacli 2| apples, how many apples will it 
take? 

3. How many dollars does that man give away who gives to each 
of 10 beggars f of a dollar? 

4. How much will 15 inkstands cost at the rate of 2 inkstands for 
t of a dollar? 

5. What will 12 Letter- writers cost at the rate of 8 for ^oth 6oV 
lai? 

6. If a man can dig a rod of ditch in } of a day, how many rods 
can he dig in 4^ days? 

7. Multiplying by ^ is the same as taking what part of a number? 

8. Show that a fractional part of an integer equals the product of 
the integer by the fraction. 

9. What will be the cost of 2^. yards of cloth at $3J a yard ? 

10. What will 7^ bushels of shelled com cost at 25^ cents a bushel? 

11. A lady bought 4j dozen spoons at $6| a dozen; what did 
they cost her? - # 

12. When flour is selling at $7jf a barrel, what must I pay for 8} 
oarrels? 

WRITTEN EXERCISES. 

Required the cost of 

!• 96 lb. of paper, at 2f cts. per poUnd? Arts, $2.12. 

2. 475 Ib.of beef, at 6f cts. per pound? Ans. $32.06^. 

8. 130 yd. of muslin, at 18} cts. a yard?-4ris. $24.3-7^. 

4. 387 sheep, if 1 sheep cost 8| dollars ? Ans. $3328^. 

5. 180 tons of coal, at $10.62^ per ton? Ans. $1912^. 
6« 729| lb. of sugar, at 6 cts. a pound? Ans. $43.78. 

7. 8J barrels of flour, at $6f a barrel ? Ans. $56|. 

8. 6| yards of cloth, at $5 J a yard ? Ans. $33^. 

9. 3^ bushels of apples, at $f a bushel ? Ans. $2^. 

10. 24 handkerchiefs, at 87^ cents apiece? Ans. $21 

11. 6} tons of hay, at %^ a ton 11 Ans. $46^. 

12. 8f cords of wood, at $4| a cord ? Ans. $38 j^- 
18. 15 barrels of vinegar, at $4f a barrel ? Ans. $71J. 

14. 16^ quarts of beans, at $0.18f a quart ? Ans. $3.09|. 

15. Whatisthe valueoff^xHxAxM? Ans. -f^. 

16. Whatis thevalueof||x^xmXT^? Ans. ^. 

17. Value of ^xV^WXi^XTWr? 4ns. .^i^ 
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18. Value of HJXfflxffl x |H X V^ ? Ans. |f. 

19. Value of {i+^) X ^+(^+^) x 3 ? Ans. 3^^. 

20. Value of (f +fj) x (| + A) X H X fM ? Ans. 3^. 

21. Value of 7Ax4A+(H-3|)-(5^+6T8r)? 

22. Eind the value of 732^^— (33|4-37^) diminished by 

'H+ 61^7) X 49^. Ans 20tV^. ' 

23. Mr. Fish rented a house at $42| a month, taking a 
lease for 5 jears ; but disposed of the lease at the end of 3^ 
years; how much rent did he pay? Ans. $1667^. 

24. A bill of books at retail amounts to $3761, but I get a 
reduction of ^ for wholesale and ^ for cash ; what was the 
exact amount of the bill ? Ans, $235|^ I. 

26. Mr. Alden bought 52^ bushels of wheat at 62^ cts per 
bushel, and sold ^ at 69^ cts., and the remainder at 71| cts. 
per bushel ; what did he clear by the transaction ? 

Ans. $4.43^. 

DIVISION^ OF FRACTIONS. 

178. Division of Fractions is the process of dividing 
when one or both of the terms are fractional. 

179. There are Three Gases : 1st. A fraction by an 
integer ; 2d. An integer by a fraction ; 3d. A fraction by a 
fraction. 

CASS I. 

ISO* To divide a fraction by an integer* 

HENTAI. EXERCISES. 

1. How many times is 4 contained in ^? 

Solution. — One is contained in At A times ; and if 1 is contained in ^. 
^ times, 4 is contained in A) i ^^ A times, or ^ times. Therefore, etc. 
How many times is 



2. 8 contained in }? 

3. 5 contained in H? 

4. 6 contained in f 7 

5. 7 contained in |} ? 



6. 4 contained in 8f ? 

7. 6 contained in 12|? 

8. 7 contained in GJ? 

9. 9 contained in 17^7 



10. Since ^-;-4=t\, how may we divide a fraction by a number 
that will divide the numerator 7 

11. Since iJ-5-4=iJ, how may we divide a fraction by a number 
tb^t will not divide the numerator? 



DIVISION OF FRACTIONS. 
WBITTSN i:XEBCI0E0. 
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1. Divide |^ by 5, and also by 6. 

Solution. — Dividing the numerator of J} by 6, 
we have \\ -\- b equals ^ (Prin. 2). 

Solution 2d. — Multiplying the denominator of ^ 
by 6, we have lf-5-6 equals JJ, or ^ (Prin. 3). 

2. Divide 822f by 4. 

Solution. — Dividing 822 bv 4, we have 205 and a 
remainder of 2 ; 2 equals V, which, added to {, equals 
V ; V^ divided by 4 equals \\ ; hence the quotient is 
205i}. 

Rule. — Divide the numerator or multiply the denominator 

of the dividend by the divisor. 

Note. — Reduce a mixed number to a fraction ; or divide the Integer, 
unite the remainder with the fraction, and divide the result. 

Divide 



OFISBAT10N. 

OPERATION. 
OFEBATION. 

4)822J 
205H 



8. A by 3. 
4. H by 4. 
6. H by 36. 



Ans, ^. 
Ans. ■^. 
Ans. ^. 



6. f of Jjt by 7. Ans. \. 
7- lo^iV^byS. Ans.^. 
8. |of^b3^18. Ans/-^, 
». 23jJ^ by I of 3f Ans, ^. 



10. 786f byt. 

11. 287|byl2. 

12. 129|byl6. 

13. 8 7 8t^ by 16. 

14. 1284^ by 26. 
16. 1347^ by 30. 
16. 2892^ by 36. 



Ans. 1 1 2^. 

Ans. 23f^. 

Ans. 83^. 

Ans. 58t^V 
Ans. 49^11 . 
Ans. 44|f . 
Ans. 80^ 



CASE U. 
181* To divide an integer by a fraction. 

MENTAI. EXERCISES. 

1. How many times is { contained in 3 ? 

Solution. — One is contained In 3, 3 times ; and if 1 is contained In 8, 8 
times, \ Is contained in 3, 4 times 3 times, which are 12 times ; and } is con- 
tained in 3, \ of 12 times, or 4 times. Therefore, etc. 



How many times is 

2. j contained in 6 ? 

3. { contained in 8 ? 

4. } contained in 7 ? 

5. f contained in 11? 



6. 1} contained in 3 ? 

7. If contained in 7 ? 

8. 2tS contained in 46? 

9. If contained in 30? 



10. In dividing 12 by f, by what do we multiply 12, and by what 
do we divide the product? 

11. How then may we divide a whole number by a fraction with- 
out the analysis? 
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OPEBATIOir 

10-i-|= 
10x|==12 Ans. 



WBITTEN EXERCISES. 

1. Divide 10 by the fraction f. 

Solution. — 10 divided bj erne equals 10. hence 
10 divided by ^ equals 6 times 10, and 10 alvlded 
by 5^ sixths equals ^ of 6 times 10. which is f 
tunes 10, whicn equals 12. Hence tne 

Bule I. — Multiply the dividend by the denominator of the 
fraction^ and divide the product by the numerator. 

Bule II. — Invert the divisor and proceed as in multiph' 
cation of fractions. 



Divide 

2. 5 by f 

8. 9 by f 

4. 12byf 

6- 27 by 2^. 

6. 30'by |. 

7. 144 by 2f 



Ans, 8J. 

Ans, 15f. 

Ans, 14. 

Ans. 12. 

.^713. 48. 

Ans. 54. 



8. 15 by 8|. 

9. 256 by 3^. 

10. 552 by 2^. 

11. 558by8f 

12. 638byl9i. 

13. 729 by 22^. 



Ans. If. 

Ans. 80. 
Ans. 232. 

Ans. 63. 

Ans. 33. 
Ans. 32|. 



CASE III. 



18!3* To divide a fraction by a fraction. 

HENTAIi EXERCISES. * 

1. How many times is | contained in f ? ^ 

Solution. — One is containecl in f , | times, and if 1 is contained in |, | 
times, \ is contained in |, 4 times | times, which is ^, or ^^ times ;. and } is 
contained in f , ^ of ^, or ^ times. Therefore, etc. 

How many times is 

2. I contained in }? 

3. } contained in f ? 

4. { contained in f ? 

5. ^ contained in |}? 



6. { contained in 1| ? 

7. f contained in 2} ? 

8. ^ contained in 8|\? 

9. ^contained in 9{? 



10. In dividing { by } we multiply \ by what, and divide the pro- 
duct by what? 

11. How then may we divide a fraction by a fraction without th« 
analysis? 



WRITTEN EXERCISES. 

1. Divide | by f 

^ Solution. — } divided by <m« equals J, hence } 
divided by \ equals 6 times .}, and { divided by 5 
sixths equals ^ of 6 times {, which is } times {, 
which equals 4}, or }4. Therefore we have the 
foJlowmg 



oyERATIOK. 

Ix f^tt or 
=H. An*. 



DIVISION OF FRACTIONS. 



Ill 



Rnle I. — Multiply the dividend by the denominator of ike 
dtvisoTf and divide by the numerator. 

Rule II. — Invert the divisor and proceed as in muUipli- 
cation of fractions. 

NoTS. — Reduce mixed numbers to simple fractions. When the dfyisor if 
a compound fraction, invert each term and multiply, cancelling when pos- 
sible. 

Divide 
2. i by f . 
8. A by f 
♦• U by M- 

6. « by IH. 
«• H by ^. 

7. U by H- 
8- ^ by if. 

». m by m- 

10. m by ^. 



Ans, 1^. 
-4n8. 1^. 
-4n8. ^. 

^718. ^. 
^718. 2. 

Ans. 1^. 
-4w8. 1^. 
-4w«. 1^. 
Ans. If. 



11. T^ by 123^. 

12. 1511 by 8^. 

13. 17^ by lOf 

14. 21f by 12^^. 

15. 25f by 15^. 



Ans. l|f|. 

Ans. l|fj. 

^ns. 1^. 

Ans, l^^. 



16. 33i by 12^. 

17. A by ^ of ||. ^n«. 1^. 

18. Jl of 7A by H- ^^«- 6i|. 
19- M-5-i%by HX|H- ^^- H- 



MENTAI. EXERCISES. 

1. If a yard of cloth cost J of a dollar, how many yards can you 
buy for 12 dollars ? 

2. Mary gave $12i for silk at the rate of |2i a yard ; how man> 
yards did she buy ? 

3. How long will it require for a man to earn $33, at the rate of 
|2|aday? 

4. If 2} barrels of apples cost $15, how many barrels can be bought 
for 12 dollars ? 

5. How many building lots of f of an acre each, can we make out 
of 12 acres? 

6. A lady distributed |29 equally among some poor people, giving 
them %oi apiece ; how many did she aid? 

7. A school girl bought 6 yards of ribbon worth 5 J cents a yard ; 
how many apples worth 1} cents each would cost the same ? 

8. Mrs. Bear exchanged 20 pounds of butter, at 15 cents a pound. 
for calico, worth 12} cents a yard ; how many yards did she receive? 

9. A school -boy shared 14 apples equally with his companions, 
giving to each 3} apples ; required the number of his companions. 

10. A grocer sold 8 bushels of potatoes, worth || a bushel, and 
received for them eggs at the rate of |j a dozen; how many eggs did 
he get? 
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WBITTEN EXEBCISES. 

1. If a pound of brown sugar cost *l^ cents, how many 
pounds can -you buy for 25f cents? Ans. 3^. 

2. If a quart of ^negar cost 18| cents, how many quarts 
can be bought for 52^ cents ? Ans. 2i. 

8. If 7 yards of book muslin cost $5f{^, how much will 5 
yards cost? Ans. $4.10. 

4. If 15| yards of ribbon cost 45 cents, what will 6 yards 
cost? Ans. 1*1^ eta. 

5. If 2 if pounds of tea cost $l8f|, what will 1 pound 
cost ? • Ans. $0.85. 

6. If 22^ barrels of sugar cost $308^, what is the price 
per barrel? Ans. $I3|. 

7. If 28^ tons of Lehigh coal cost $183|, what is the price 
per ton ? Ans. $6^. 

8. Divide 4 of ^ly of T^V by f of H of M of H^ Ans. ^. 

9. Find the value of ffx (M-^fH) Xi^^. Ans. ^. 

10. Find the value of ei|x|tH^(H*xm). 

11. Find the value of (1^x3^+3*^ of ^)xH^(6|--'*l)- 

Ans. 2^V 

12. Find the value of (||+3^)H-(6f-4ixH)+t6yV 

Ans. 94^. 

18. Find the value of nff--44f x (5fV + H—"lH) -«- 



42|+16f. An8.2^\\, 

14. If an errand boy earn $7 J in a week, how long will it 
require him to earn $20^^? Ans. 2^ weeks. 

15. A lady distributed $231 among the poor, giving $28 j 
to each person ; how many were there ? Ans. 8 persons. 

16. Mr. B divided $416| equally among five persons; 
how much did each receive? Ans. $83^. 

17. By his father^s will, Henry shared $9600 equally with 
his five brothers; how much did he receive? Ans. $1600. 
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18. The pfodact of two numbers, diminished bj II2f, la 
12Tf , and one number is 15 ; required the other. 

AnB, 16^. 

19. A boy shared 102 apples with his companions, giving 
to each 6f apples ; required the number of companions. 

Am, 15. 

20. A man divided 30^ pounds of flour among the poor, 
giving to each 2f pounds ; how many persons were there ? 

Am, 11 persons. 

21. A seamstress bought a sewing-machine for $85.50, 
and paid $40 down ; how much must she save each month, 
to pay for it in 7 months ? An^, $6 50. 

22. A man's wages are $3^ a day and bis daily ez^ienses 
are %\\ ; how many days must he labor to enable him to 
buy a suit of clothes worth $46^ ? An%, 24 days. 

23. Mr. Landls gained $228 on the sale of 6f acres of land ; 
how much more would he have gained on each acre, if he 
had gained $382 on the whole ? Ans, $22.40 

REDUCTION OP COMPLEX PRACTIONS. 

183. The Reduction of Complex Fractions is the 

process of changing them to simple fractions. 

Note. — A complex fraction is not really a fraction, according to the de- 
finition of a fraction. It is rather a complex fractional exprei^on of one 
fraction divided by another. 

1 
1. Reduce t to a simple fraction, 
i 

SoLunoN. — This expression means that | ofebation. 

u to be divided by {, and inverting the di- a 

visor and multiplying, we hftve Jxtjwhich isz=|-5-{=|x |s=A 

equals ^, « 

Solution 2d. — Multiplying both terms of operation. 

the complex fraction by 12, the least common a 1x12 

multiple of the denominators of the terms, 4^^l — r*>*^A> A'nM* 

and reducing the resulting fraction to its low- • tX 12 
est terms, we have ^^, 

Rule I. — Multiply the numerator of the complex fraction 
by its denominator inverted. 

Rule II M]/Lltiply both terms qf the complex fraction by 

the least common multiple of the denominator^^ 
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WRITTEN 

Reduce to simple fractious 
2*. 



i 
i 

H 
H 

*i|xiM' 



8. 



4 ii 



fi. 



Ana. \^. 
Ana. l^f . 



8 ^ 

12J- 
i+f 



10. 



12. MZ^. 



Ans. \\. 
Ana. 1^. 



RELATION OF NUMBERS. 

184. The Relation of Numbers is their relative valae 
as compared with one another. 

Note. — This subject is equivalent to Ratio, but is presented here as 
affording an excellent illustration of the analysis of numbers. The treat- 
ment of the subject under Ratio is demorutrative rather than analytie, 

h 
CASS I. 

1S5« To find the relation of an integer to an integer. 

1. 27 is how many times 6, or what is the relation of 27 
to 6 f 

SoLunoK. — Ont is ^ of 6, and if 1 is J of 6, 27 is 27 times one-sixth 
of 6, which is ^j or f, or 4^ times 6. Therefore 27 iff 4| times 6. Henoe 
we have the following _ 

Rule. — Divide the number which you compare by the 
number with which it is compared. 
NoTV. -*The rule is the same for each case, and need not be repeated. 

HENTAI* EXERCISES. • 

1. 9 is how many times 6? 25 is how many times 10? 64 is how 
many times 36? 

2. 16 is what part of 36 ? 18 is what part of 40? 82 is what pari 
of 72? 90 is what part of 108 ? 

8. A watch cost $40, and a chain cost |12 ; what part of the oosi 
of the watch equals the cost of the chain? 
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I. If 5 yards of cloth cost |21, what will 20 yards cost at the same 
tBte? 

5. If 6 tons of coal are bought for |19|, what will 80 tons cost at 
the same rate? 

6. A has $30 and B has f as much, plus $3; what part of A's money 
equals B's money ? 

WBITTKN EXERCISES. 

What is the relation of 



2. 


25 to T5 ? 


Ans, \, 


6. 


105 to 225 f 


Ans. -j^. 


8. 


18 to 54 ? 


Ans. ^, 


7. 


420 to 588 ? 


Ans. 4. 


4. 


76 to 24? 


Ans. ^ . 


8. 


540 to 432 ? 


Ans. j. 


5. 


84 to 91 ? 


Ana. {i. 


9. 


1899 to 2T43 ? 


Ans. -j^. 



10. If 16 apples cost 13 cents, what will 48 apples cost 
at the same rate ? 

Solution. — If 16 apples cost 13 cents, 48 apples, which are ^, or 3 
times 16 apples, cost 3 times 13 cents, or 39 cents. 

11. If 15 oranges cost 14 cents, what will 60 oranges cost 
at the same rate ? Ans. 56 cents. 

\2. What cost 125 sheep, if 25 sheep cost 137 dollars? 

Ans. $685. 
IS. If 56 cows cost $1000, what will 42 cows cost at the 
same rate? Ans. $750. 

14. If 105 pens cost 77 cents^ what will 225 pens cost at 
the same rate? . Ans. $1.65. 

15. A has 20 cows, which is ^ of B's number; now if A 
obtains f of B's number, what part of A's number will 
equal B's ? Ans. f of A's. 

CASE II. 

1S6« To find tJie relation of a fraction to a num- 
ber, 

1. The fraction | is what part of 6 ? 

Solution.— Om<5 is J of 6, and if 1 is i of 6, J is J of J, which is A 
9f 6, fOid i is 3 times ^j, which is } of 6. 

HENTAIi EXERCISES. 

1. What part of 3 is I? Of 4 is J? Of 7 is }? Of 9 is f? 

2. What part of 5 is } of J? Of 7 is J of}? Of 5 is J of J? 

S. If j of a ton of coal cost |2}, what will 6 tons cost at the same 
rate? 
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• 



4. A hat was bought for $2 and sold at a gain of $| ; what part 
of the cost equals the gain ? 

5. Sarah bought 5 yards of silk and used 3j yards ; what part of 
the silk then remained ? 

6. A bought 6 oranges, and B bought 4 oranges ; what did B pay 
(br his oranges, if A paid 26 cents for his? 



WRITTEN 






What is the relation of 






2. fto 9? Ans.^. 


6. fto 64? 


Ans. ^j. 


8. fto 12? Ans.^. 


7. II to 35 ? 


Ans. -^. 


4. -j2y to 14? Ans. ^. 


8. If to 14? 


Ans. 3^. 


6. -H to 28 ? Ans. ^. 


9. II to 35? 


Ans. ^. 



10. A having $25, gave |5 to B and | of the remaiuder 
to C; what part of $25 then remained? Ans. |. 

CASE m. 

V 

1S7« To find the relation of a number to a frac-' 
tion. 

1. 6 is how many times f? 

Solution. — } is J of }, and since J is J of }, J or 1 is 4 times }, or | 
of }, and 6 is 6 times |, or ^, which equals 8. 

HEMTAI* EXERCISES. 

1. 8 is how many times |7 14 is how many times }7 24 is how 
many times ^ ? 

2. 96 is how many times ^f ? 115 is how many times }{? 144 if 
how many times }}? 

3. If a yard of cloth cost $}, how many yards will $9 buy ? 

4. A can walk a certain distance in 2^ hours ; how many timee 
that distance can he walk in 6 hours? 

5. A book cost $4 and a slate $| ; how many times the cost of the 
slate equals the cost of the book? 

WRITTEN EXERCISES. 

What is the relation of 



2. 288 to II? Ans, 414. 
8. 495 to 41? ^ns..ll2|. 
4. 1896 to If? Ans. 2133. 



5. 462to8|? Ans. Si. 

6. 588 to 3^? Ans. 154. 

7. 63504 to 50|? Ans. 1260 



8. Mary had 12 quarts of nuts and Sarah had | as many, 
minus | of a quart ; how many times Sarah^s number equals 
Alary 'sf Ans. 1||. 
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CASK IT. 

1S8« OTo flfid the relation of a fr€U!tion to a frtu> 
lion. 

1. What part of || is ^ ? 

Solution. — ^^ is ^ of \\y and \\, or crn^ is 15 times -j^r, which 
equals j} of H- I^ 1 equals }f of } J, ^ equals ^^ of j}, and ^^ equals 
7 times ^ of f }, which equals ^^ of ^}, or f . 

HEMTAK. EXERCISES. 

1. What part of } is I? Of J is }? Offisf? Ofiisf? 

2. Wliat part of f is 2i ? Of f is f off? OfJisfofJ? Of y*o 
isiof }? 

3. A had f f and spent f { ; what part of his money did he spend ? 

4. If 2^ yards of silk cost $7 J, what will 7} yards cost at the 
same rate? 

5. A merchant bought J of a cargo of oranges and sold f of them ; 
what part of the cargo did he sell? 

6. Edwin and Emma each had $2 ; Edwin spent \ of his, and 
Emma spent \ of hers ; what part of Emma's money then equaled 
Edwin's ? 



WRITTEN EXERCISES. 

What is the relation of 
2. -^to -V^? Arts, \, 

8- -B to H? Am. i. 

4. H-tofl? AnB,\. 

5. Mto^? Ans,^. 



6. 9j|to llj? ^n«. Iff. 

7. ll||to7|? Ans.^. 

8. Ix^tofxH?-^^*-**!- 



10. If a merchant sold | of f of his stock, how many 
fifths of f of his stock remained? Arts, \. 

Remark. — He sold J, and hence there remained |, and } equals two 
jflhs of { of his stock ; hence the answer is J. 

11. Harry lost f of ^ of a certain sum of money; how 
many sevenths of ^ of the sum remained ? Afis. f 

12. Two boys had each -^ of a bushel of walnuts, when 
the first sold f of his to the second ; what part of what the 
second has equals what the first has ? Ans, \. 

18. James had f of a ton of coal and Thomas had f of « 
ton ; if James burns \ of his coal and Thomas \ of hi^ 
how many ninths of a ton will remain ? Ans. 6^^ ninths. 

Note.— For Greatest Common Divitor and Least 'Common HvAXVii^ o) 
Fnetioms Bee Manual. 
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ARITHMETICAL ANALYSIS. 

1S9. Analysis is the process of solving problems by a 
comparisoQ of their elements. In comparing, we reason to 
the unit and from the unit ; the unit being the basis of the 
reasoning process. 

CASE I. 
lOO* To pass from one integer to another integer • 
1. If 5 oranges cost 12^ cents, what will 8 oranges cost 
at the same rate ? 

Solution.— If 5 oranges cost 12i or V operation. 

cents, 1 orange cost \ of ^, which is f 5 cost ^ 

cents; and if 1 orange cost }- cents, 8 1 " | 

orangeswillcostStimes Jcents, or20cents. « ^^ ft v 8=20 A 

HEUTTAI. EXEBCISES. 

1. If 4 apples cost 5 1 cents, what will 5 apples cost at the same 
rate? .f-* 

2. If 3 girls earn |2} in a day, how much could 5 girls earn at the 
same rate ? 

3. How long will it take a boy to plow 8 furrows, if it takes him 
18J minutes to plow 5 furrows ? 

4. How much will 9 barrels of flour cost, if 8 barrels cost $10| ? 

5. If 5 hats can be bought for $11|, how much will 8 hats cost? 

6. What cost 5 poynds of butter at the rate of $3^ foy 10 pounds? 

WBITTEN EXERCISES. 

2. If 6 hens cost $3.54, what will 7 bens cost Ht the same 
rate? Jn«. $4.13. 

8. If 8 turkeys cost $19^, what will 10 turkeys* cost at the 
same rate ? Arts, %2i, 

4. How much must I pay for 22 yards of murfm, at the 
rate of 5 yards for %^%1 Ans. $4.18. 

5. How much will 21 books cost at the rate of 9 books foi 
16f ? . An8, $36. 

6. What must I pay for 8 arithmetics, at the ra*^^ of 5 
arithmetics for $4.75 ? Ans. $7.00. 

7. If 3 tons of hay cost $47J, how much will 12 tons cost 
at the same rate? Ans, $189^. 

80 Beguired the cost of 21 barrels of flour, at the rate of 
fl T.50 for S barrels. Ai\%. %\a^.50 
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9. A gave $43.50 for pigs, at the rate of $7.25 for 3 pigs ; 
how many did he buy 7 Arts, 18 pigs. 

10. B gave $54 for flour, at the rate of $6 for 4| bushels; 
how many bushels did he buy ? An%. 38 bushels. 

CASE U. 
191* To pass from a fraction to an integer. 

1. If f of an acre of land cost $108, what will one acrt 
cost ? 

OPERATION. 

Soi^ijnoN. — ^If } of an acre cost $108, } of an i cost |1 08 

acre cost 1 of $108, which is $36 ; and if I of. an ^ „ ^ 

acre cost $36. } of an acre, or one acre, will cost 4 * ^ob 

tiiAs $36, which are $144. } <' $144, Am>, 

HENTAI. EXEBCISES. 

1. If f of a yard of cloth is worth 24 dimes, what are 8 yards et 
the cloth worth? 

2. If § of a barrel of sugar cost $12, what will 7 barrels cost ? 

3. I bought 5 yards of summer silk at the rate of $10 for 3^ yards 
what was the codt ? 

4. Mary bought 9 apples, at the rate of | of an apple for f of a cent; 
what did they cost ? 

5. Henry bought 25 peaches, at the rate of } of a peach for | ot a 
cent ; required the cost. 

6. Three-flflhs of what I paid for a cow was $24; what did I pay foi 
a horse whose value was 5 times that of the cow ? 

WRITTEN EXERCISES. 

2* Iff of the cost of A's farm is $2480, what did the farm 
cost? Jns. $3120. 

8. If ^ of a barrel of flour cost $2.50, what will 5 barrels 
cost at the same rate ? Arvs. $21.87^. 

4. If ^ of a yard of cloth cost $2.10, what will enough for 
a suit containing 9 yards cost ? Arts. $22.05. 

5. If I of a cwt. of sugar cost $12.45, what will be the cost 
of 20 cwt , or 1 ton of sug'ar ? Ans. $298.80. 

6. What will 21 tons of hay cost, if f of a ton of hay cost 
$12.85 ? Ans. $308.40. 

7. If $46 J is ^ of the price I pay for a horse, what would 
be the cost of 4 paire of horses at the sama rate ? 
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8. If a lawyer's clerk could write 60 pages in 10} hoars, 
how much would he write in a week, working 10 hours a 
day ? An8. 337 J pages. 

9. How much will it cost to transport 25 hundredweight 
of freight from Philadelphia to Pittsburgh at $4 for 2^^ hun- 
dredweight ? Arts, $45f /. 

10. How much will I pay for 16 acres of land, at the rate 
of 2\ acres for $426.25 ? Ans. $2661.60. 

11. A bought 40 bushels of grain, at the rate of 3^ bush- 
els for $3.20 ; what did it cost ? Ans. $38.40. 

12. B sold 77 gallons of milk, at the rate of $1.25 for 5^ 
gallons; required the cost. Ans,%\1,b(^. 

18. C bought 39 cords of wood, at the rate of $12.45 for 3J 
cords ; how much did it cost ? Ans. $149.40. 

14. D bought 81 tons of coal, at the rate of 6} tons for 
$26.26 ; how much did it cost? Ans. $393.75. 

CASE in. 

193* To p€iss from an integer to a fraction. 

1. If 1 barrel of apples tost $8, what will | of a barrel 
cost? 

Solution.— If 1 barrel of wrrles cost $8, J of a operation. 
barrel cost \ of $8, which is f 2 ; and if ^ of a oarrel 1 cost $8 
cost $2, } of a barrel will cost 3 times $2, which are ^ " $2 

W- f " $6,^n». 

HKiTTAI. EXERCISES. 

1 . What cost I of a pound of beef, if 2 pounds cost 82 cents ? 

2. If a man can earu $5 j in 8 days, how much will he earn in \ of 
a day? 

3. If 2 harpel8 of flour cost $10f, for what can I sell } of a barrel at 
the rate of cost ? 

4. If Harry walks 6{ miles in 2 hours, how far will he walk at thii 
rate in 8^ hours ? 

5. If 7 poimds of sugar cost 56 cents, for what can I sell 4} pounds 
%nd neither gain nor lose ? 

6. A vessel sailed 60 miles in 12 hours; how fsa at this rate did it 
^11 in 4| hours? 

7. "^^ a seamstress earns %\\ in 2 days, hoiv much will she earn is 
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2. Henry paid $24.60 for a cow ; how much would he 
have paid had he given ^ as much ? Ana. $19.68. 

8. If 3 yards of cloth cost $T.50, what will i of a yard of 
the same cloth cost? Ans. $2.18|. 

4. If 7 barrels of apples cost $19|, what will f of a barrel 
€08t at the same rate ? Ans, $2^. 

6. How much will 10^ tons of coal cost at the rate of $13f 
for 8 tons ? Ans. $18^. 

6. A bought 9f acres of land, at the rate of $1605 for 5 
acres; required the cost. Ans, $3174^. 

7. How much must I pay for 18^ cords of wood, at the 
rate of $6| for 3 cords ? Ans. $42^. 

8. If 9 tons of hay are worth $100|, what must I give for 
I4|ftons? Ans. $167^. 

9. If 12 bushels of beans cost $11^, how much will 15^ 
bushels cost ? Ans. $14|f. 

10. How much must I pay for 18f| tons of iron ore, at 
the rate of 17 tons for $33f ? Ans. $37^. 

11. A gave $1968 for 21 acres of land ; for how much 
would he sell ^ of an acre, at an advance of $4 an acre ? 

Ans. $92f 

12* B gave $444 for 24 tons of hay ; he sold his neighbor 

If of a ton, at $2^ less a ton; what did he receive ? 

Ans. $15.20. 
CASB IV. 

193* To pass from a fraction to a fraction. 

\. If } of an acre of land cost $150, what will ^ of an acre 

cost? 

Solution. — ^If f of an acre cost $150, } of an acre cost } of $150, 
which is $75; and } of an acre will cost 3 times $75, which are $225. If 
1 acre cost $225, !^ of an acre cost \ of $225, which is $45, and | of an 
acre will cost 4 times $45, which are $180. 

8<)LUTTON 2d. — If I of an acre cost $150, operattok. 

j of an acre cost i of ^150 and | of an fxf X$150=$180, ilfw. 

acre will cost |X$150; and J of an acre ^ * ' 

will coHt I X I X$150, which bj caneellaMon 
we find is $180. 

KoTB.— The 2d method, by canceUatlon, Ib praferreA, espec&iSkj ^<ii¥3^^te 
more difficult problenu. 
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HBNTAK. EXERCISES. 

1. If f of an apple cost ^ of a cent, what will f of an apple coet? 

2. If i of a barrel of flour is worth |6f , what is j of a barrel worth 7 

3. What is } of an acre of land worth, if } of an acre is worth $120 ! 

4. How much must I pay for J{ of a cord of wood, iff of a cord ia 
worth $1.50? 

5. What must I pay for } of a bushel of berries, if f of a bushel if 
worth 16? 

6. What will } of a yard of cloth cost, if f of a yard coet |7f ? 

1. I paid $1400 for 4f acres of land ; how much will 5| acres cost 
&t the same rate? 

8. A bought 7| yards of cloth for $10f ; what would he have paid 
for 8} yards at the same rate? 

9. How many apples can you get for 53} cents, ii 2} apples ara 
worth 6f cents? 

10. How much will 7} barrels of flour cost, at the rate of ^ of a 
barrel for $1}? 

WRITTEN EXERCISES. 

2. When $189^ are paid for 8f acres of land, how much 
must be paid for lOf acres ? Ans. $238^. 

3. A gave 6f yards of cloth for 13f cords of wood ; how 
many cords could be got for 9| yards? Ans. 19| coids. 

4* B gave 12^ tons of iron for 32 }| barrels of flour; how 
many barrels would he get for 14J tons ? Ans. 88|. 

5. C gave 5f tons of hay for 28| tons of coal ; how much 
coal would he get for 7f tons of hay ? Ans. 4I| tons. 

6. If 6 horses eat 7^ bushels of oats in a day, how many 
norses would eat 33| bushels in a day ? Ans. 28. 

7. If 9 pigs cost $12f, how many pigs can you buy for 
115^ dollars? Ans, 84. 

8. If 2^ barrels of floar cost $24f, how many barrels can 
you buy for $87} ? Ans. 9. 

9. How much must I pay for 6| pounds of sugar, at the 
late of $0.44| for 2^ pounds ? Ans^ $1.28^. 

10. How much must I pay for lOf bushels of rice at the 
rate of $15f for 5f bushels? Ans $30|. 

11. If 19f tons of iron cost $42^, how many tons can 
foa buy for $35 7| ? Am. 163^ tona 
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12. How many bushels of wheat can I bay for $11 4|, at 
the rate of 29 J bushels for $28f ? Ans. 118| bushels. 

18. If 35f yards of cloth cost $39^, how much will 6J 
yards cost at the same rate ? Ans. $6.50. 

14:« How much will 5Tf tons of hay cost, at the rate of 
41| tons for $502f ? Ans. $693. 

15. What must I pay for 14ff yards of cloth, if i1^ 
yards cost $378f ? Ans. $11 7f 

16« What must I pay for IT J tons of hay, if 6 J tons ^f^ax 
$TOJ? An8.i21bH. 

17. What must I pay for 10^ barrels of rice, if tf barrels 
cost $72f? Ans. $103f 

18. If $24| will buy 25f bushels of corn, how many dol- 
lars will buy 50f bushels ? Ans. S48|. 

19. If $582^ will buy 13^ tons of iron, how many tons 
will $1416| buy ? Ans. 33^. 

20. If 26^ bushels of wheat are given for 6^ tons of 
hay, how many bushels must be given for 46^ tons of hay ? 

Ans. 189 bushels. 

21. If 7| yards of cloth are given for 12^ bushels of corn, 
how many bushels of corn must be given for 19^ yards of 
cloth ? Ans. 32 bushels. 

CASB V. 

194. Given a part and the remainder to find the 
whole. 

1. A man sold ^ of his farm, and then had 216 acres 
remaining ; how many acres in the entire farm ? 

V OPERATION. 

Soi^unoN. — If he sold f of hia farm, there i i--.* 

remained | — f, which is ^ of the farm, which Illoift 

equals 216 acres; if f of the farm equals 216 t -^1" 

arres, | of the farm equals \ of 216 acres, which ^b=s54 

is 64 acres, and ^ of the farm, etc 2s=378 An». 

HEUTTAI. EXERCISES. 

1. A merchant drew out of bank \ of his deposit, and then had 
I860 in bank ; what was his deposit? 

2. A man willed^ «>f his property to his wife, and the remainder, 
14800. to his son ; wlisit was his property? 
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8. tfaiy gave | of her money for a silk dress and ^ for a cloak, and 
had f 10 remaining ; how much had she at first? 

4. Frank, after spending j of his money, found that (16 was } of 
what he had remaining ; how much money had he at first? 

5. If i of an army were killed, } taken prisoners, and 800 men 
escaped, of how many men did the army consist? 

6. What number is that which being increased by its J, and that 
■am diminished by } of the number, the remainder is 50? 

1, When E was married he was 27 years old, and } of his age was 
4 years more than } of bis wife'N age ; req'oired the a^t of his wife. 

8. A boy, after spen<?ing { of his money for candies and | for 
peaches, found that 20 cents was ^ of what remained ; how much 
money had he ? 

9. A thief stole | of Harry's money, and before he was caught 
spent ) of it ; the remainder, which was |20 less than he stole, was 
given back ; how much money had Harry ? 

WRITTEN EXERCISES. 

2. A invested f of bis money in bank stock, and bad $6045 
remaiaing; bow much money bad be? Ans. $24,180. 

8. A drover sold f of his cows, and then had 210 remain- 
ing; bow many bad he before the sale? Ans, 2T0. 

4. B sold ^ of his gas stock to and \ to D, and had 
remaining 1463 shares ; how many shares did he sell to 
each, and how many had he at first ? Ans, 3135. 

5. A gave f of his fortune for a farm, and paid f of the 
remainder for building a house, and then had $4671 remain- 
ing; how much had he at first? Ans, $46,710. 

6. A father gave \ of his fortune to his daughter, \ to his 
wife, and the remainder, which was $6720, to his son ; what 
did the wife and the daughter receive ? 

Ans. W., $5376 ; D., $4032. 

7. One-third of the trees in an orchard bear apples, \ bear 
peaches, and the remainder, which is 100, bear plums; 
required the number of trees in the orchard. Ans, 240. 

8. A boy lost | of his kite string, and then added 53f 
feet, when he found that it was just f of its original length ; 
what was its original length ? Ans. 129 feet. 
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HENTAI. EXERCISES. 

MISCBLLANEOUS EXAMPLKS. 

1. If a barrel of apples cost $5^, how many " quarters" does U 

OOBt? 

2. If 4 boys can earn $6} in a week, how much does each boy earn? 

3. If I buy at the mint 125 "quarters" for change, how many 
dollars must I pay ? 

4. What cost 8 barrels of apples, at the rate of |3} per barrel ? ^ 

5. i of $40 is 2 times what A gave for a bureau ; what was the coit 
of the bureau ? 

^- f of if of a dolla2 xs ^ of the cost of a wftch; how much did the 
watch cost ? ^ 

7. A man owning { of the stock of a bank sold } of his share ; how 
much did he sell ? 

8. Jane bought a slate for ^ of a dollar, and an arithmetic for | of a 
dollar; what was the cost of both? 

9. If I of a number, increased by ^ of the number, equals 50, what 
is the number ? 

10. Maria owes a store bill of $f ; if she hands the clerk $}, how 
much change would she receive ? 

11 . If I of a pole is in the air, ^ in the water, and the rest in the 
mud, how much is in the mud ? 

12. How much will 4} yards of muslin cost, at the rate of 12 cents 
a yard? 

13. How much will 10 poimds of sugar cost, at f of a dime a 
pound? 

14. If a yard of flannel costs $f, how many yards can you buy for 
112? 

15. Mrs. Brown exchanged 10 pounds of butter, at 15 cents a 
pound, for calico worth 6^ cents a yard ; how many yards did she 
receive? 

16. How much will 14 pounds of cloves cost, if ^ pounds can be 
bought for 50 cents ? 

17. If 2^ yards of muslin cost 30 cents, how much will 10 yards ' 
cost, at the same rate ? 

18. How far will a man drive in 5^ hours, at the rate of 21 miles 
in 3^ hours? 

19. Iff of a ton of hay is worth $4f, what cost 7} tons of hay at 
the same rate? 

20. John found 60 cents, which is J of J of what he then had; how 
much had he at first? 

21. Henry gave his sister 20 cents, which is i of what he had at 
fiiBt» and i of what his sister now has ; how much liad e^^Ox ^\^xfiX\ 
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22. Amanda, having 50 pins, lost | of them, and then found { ai 
many as remained ; how many had she then ? 

"26' A gave B 48 cents, and } of this is 4 times as much as he had 
remaining ; how much had he at first ? 

24. If 4 horses eat 2 tons of hay in 8 weeks, how long will it re- 
quire 5 horses to eat the same ? 

25. Fanny's number of roses, increased by | and ^ of her number, 
equals 55 ; how many roses has she? 

26. A gave |24 for a watch, and f-| ^ of this is 4 times what he paid 
for the chain ; required the cost of the cu^^n. 

27. A boy having W marbles, lost j of tiicm, and then found { 
as many as he had at first ; how many had he then ? 

28. $60 is f of what B gave for a horse, and the cost of the horse, 
increased by its {, is 5 times what he paid for a sleigh ; required the 
cost of the sleigh. 

29. A has 40 fruit trees, ^ of which bear apples, | of the remain- 
der bear pears, and the rest bear peaches ; how many trees of each 
kind has he? 

50. Janson's age, diminished by its i and ^, is 22 years, and his 
age is f of his uncle's age ; required the age of each. 

51. Annie, having { of a pound of candies, shared them equally 
with 5 of her schoolmates ; what part of a pound did each receive ? 

52. Peter gave i of his marbles to Samuel, and 2 times i of them 
to Anson ; how many had he at first, if he gave away 14 marbles ? 

3S. A boy divided 14 apples equally among his companions, giving 
to each 8^ apples ; required the number of his companions. 

S4. Harry bought 8 bushels of potatoes, worth $| a bushel, and paid 
for them with eggs, worth $} a dozen; how many eggs did it take? 

35. If 8^ boxes of starch cost $5^, how much will 10 boxes cost 
at the same rate ? 

36. Hannah's wedding dress cost $50, and 4 of this is 4 times the 
cost of her bonnet, and also } of the cost of her cloak ; required the 
cost of the bonnet and cloak respectively. 

31. Mary gave } of her money to the poor, and then found | as 
much as she gave away, and then had $30 ; how much had she a1 
first? 

38. William borrowed f of Emily's money, and after spending \ 
of it, returned the remainder, which was $20 ; how much money 
had Emily? 

39. A kite in the air fell J of the distance to the ground, then 
arose J of the distance it was from the ground, and then fell J of the 
distance it arose ; what part of the whole distance was it from the 

ground t 
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WRITTEJr EXEBCIBES. 

HISGELULNEOUS PBOBLBMS. 

1. Reduce 45| to an improper fraction. Ana. ^^. 

2. Reduce 3Sb^ to an improper fraction. Ana. ^\l^ > 
8* Reduce ^^ to a mixed number. Ans. 173^. 
4:. Reduce ^^ to a mixed number. Ans. 38^. 
6. Reduce AVoVo ^ ^^^ lowest terms. Ans. ^. 

6. Reduce \ilH to its lowest terms. Ans. {\\, 

7. Reduce ^ of ^ of ^ of |f to a simple fraction. 

Ans. i^. 

8. Reduce ^ of ^ of |f of f| of f| to a simple fraction. 

Ans. T^^. 

9. Reduce f , it it h "^^ ^ common denominator. 

^ns. vw» AV m mt m- 

10. Reduce ^, i, i, |^, H* H ^^ ^ common denominator. 

Ans. -fffj, tTTT» T«To» tHh lisO' iSio* 

11. Reduce ^ of ^ of f| of ^ of || of f| to a simple 
fraction. Ans. ■^. 

12. What is the sum of f , |i, A, and ^ ? Ans. 2||. 
18. Add 3^. ii, ff , ^, and 1^. Ans. SjHj^. 

14. Subtract | of 3f from | of ^ of 9f . Ans. 2 j. 

15. Multiply f of sj by f of I of ff of if . Ans. if. 

16. Divide f of fj of 5| by | of f of |f . u4n». 15||. 

17. Add ^ to i of f Ans. ^. 

18. Add ^, -^,, and -^,. ^rw. lU 

1' 17i 26i ** 

gi 

19. Subtract -^ from --|. Ans. i. 

20. From 1000 take j^- ^ns. 9991^^- 

21. Multiply^ of Jibyfof 15^. Ans. IJJf 

22. Multiply Ift+i ^7 ^^f ^n«. 8^. 

28. Divide 3i by J of -^. u4n«. 3^! 

24. Divide f of | of 3^^ by | of ^ of ^1^ Au%. WV 



I 
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26. What cost 45f yards of muslin at 12^ cents a yard f 

Arts, $5.71|^. 
26. What cost 96| tons of coal, at $12 per ton ? 

Arts. $1162^ 
27* What cost 196| pounds of meat, at 6f cents a pound f 

Arts, $13.27^. 

28. What cost 327| yards of cloth, at 62| cents a yard ? 

^718. $204.?9f 

29. What cost f of a barrel of flour, if 1 barrel cost $8 ? 

Ans. $6|. 

80. What cost I of a yard of cloth, if 2 yards cost $18| ? 

Arts. $8.05. 

81. What cost 2| tons of hay, if ^ tons cost $48 ? 

Arts. $40. 

82. If 1 yard of cloth cost $1^, what will 5^ yards cost? 

Am. $6.50. 
88. If ft} tons of hay cost $30, what will 57| tons cost? 

Am $693. 

84. If 1 yard of cloth cost $8.01f, what will \^\\ yards 
cost? ^ns. $li7f 

85. A has } of $8560, which is 2} times B's money ; how 
much money has B ? Ans, $2568. 

86* B has 725 acres of land ; 2f times B's equals 3f times 
C's; how much has C ? Ans. 507^ acres. 

87. If 4 be added to both terms of the fraction {, will the 
value of the fraction be increased or diminished 7 

88. If 4 be subtracted from both terms of the fraction |, 
will the value of the fraction be increased or diminished ? 

39. Will the value of the fraction f be increased or dimin- 
ished if 4 be added to both terms ? If 4 be subtracted from 
both terms? 

40. Mr. Mann bought a tract of land for $6500, and sold 
j of it to Mr. Chase, and f of the remainder to Mr. Colburn ; 
what was the cost of the remainder ? Ans. $742^. 

41. A man worked 25| days, and after paying his board 
and other expenses with f of his earnings, he had $12.36 

remaining; what wer« his daily N^ages? An8. 80 cents. 
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42* Mr. Bowman gave 12f bushels of potatoes, At 30 cents 
a bushel, for butter worth 18f cents a pouna^ how much 
butter did he get ? Ans, 20| pounds. 

43. James Allen bought land for $10,260, and sold it so 
us to gain ^ of the cost, the gain being $3 an acre ; how 
many acres did he buy ? Ans. 180 acres. 

44. Mr. Robinson bought 100 yards of double width 
sheeting ; he sold \ of it to Mr. Brown and | of the remain- 
der to Mr. Jones ; what is the value of the remainder at 25 1 
cents a yard? Ans. %ll.5S^. 

45. If at a certain time of day a pole 63 feet Idng casts a 
shadow 36| feet long, what is the length of a pole which 
casts a shadow 33f feet long ? Ans, 57f ft. 

46. A cistern has a capacity of 289^^ gallons, and has a 
pipe discharging into it 25^ gallons per hour, and there is a 
leak through which it loses 54- gallons per hour ; how long 
will it take to fill the cistern Y Ans. 14^ hours. 

47. Mr. Williams, laying in a stock of goods, invests ^ of 
his money in flour, }^ in sugar and molasses, ^ in tea and 
coffee, and the remainder, $540, in sundry other groceries; 
what was the whole amount invested? Ans, $1620. 

48. What is the value of , f^^t, - t^.^^lh ^^-s- 1- 

49. What is the value of ^r^ ? Ans. 3U 

ixi ^ 

,0. value of ii±||+ii^*-Br Ans. .S^ 

51. Value of (i±p+^)^U x ^^? Am. fg. 

62. Value of ^x?^X?=i-4-^f Ans. ffc 

2 3 4 o 

6* 
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INTllODUCTIOX TO DECIMALS. 

HENTAJL £X£RCIS£S. 

1. If a unit is divided into 10 equal parts, what is one of these 
parts called ? 

2. If one- tenth is divided into 10 equal parts, what is one part 
called? 2 parts? 8 parte? 

3. If jin is divided into 10 equal parte, what is one part called? 2 
parte? 4 parte? 

I. What part of 4 is 4 tenths? of 5 is 5 tenths? of 5 tenths is 5 
hundredths ?. of 6 tenths is 6 hundredths ? 

5. What is y>^ of 3 hundredths? What part of 3 hundredths is 8 
thousandths ? of 6 thousandths is 6 ten-thousandths ? 

6. in the number 4444, the 4 unite is what part of the 4 tens ? the 
4 tens is what part of the 4 hundreds ? 

7. A term in units place denotes what part of the value which it 
does in tens place? 

8. A term in tens place denotes what part of the value which it 
does in hundreds place? 

9. By the same law, a term to the right of unite place would denote 
what part of ite value in unite place ? Ana, One-tenth. 

10. How may we indicate that a term is at the right of unite, 
place? Ans, By placing a dot (.) at the right of unite place. 

II, How will you express 2f\y in this manner? Ans, 2.5. 

12. What does the dot between the 2 and the 5 denote? Ans. 
That 2 is in unite place and 5 in tenths place. 

1.^. In the expression 11.1, the 1 at the right of unite denotes what 
part of a unit ? 

11. In the expression 11.11, the second term at the right of the 
period denotes what part of a tenth? what part of a unit? 

15. How may we then write tenths, hundredths, etc., without a 
denominator ? Ans. By writing them at the right of unite. 

16. What shall we call the first place at the right of unite ? Sec 
ond place? Third? Fourth? Fifth? 

11. Write without a denominator 2 tenths; 3 tenths; 4 tentha; 6 
tenths; 8 tenths; 8 hundredths ; 5 hundredths ; 1 thousandth ; 3 thou- 
ftandlhs; 6 thousandths. 

18. Read the following expressions: 4.6; 25.45; 26.34; 18.05; 
25.235 ; 36.205 ; 46.008. 

19. These fractions arising from the successive division by 10 are 
called decimal fractions. The term decimal is derived from decern, 
meoDing ten. 
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SECTION V. 

DECIMAL FKACTIONS. 

195. A Decimal Fraction is a number of tenths, hun^ 
dredths, tfwusandths^ etc. 

190« A Decimal Fraction is asuallj expressed by plac- 
ing a point before the numerator and omitting the denomina- 
tor; thus .5 expresses ^ ; .05 expresses y^rr « *^^^ n^irt ^^^* 

10T« The Symbol of a decimal is the period^ called the 
decimal point, or separcUrix. It indicates the decimal, and 
separates decimals and integers. 

198* The places at the right of the decimal point are 
called decimal places. The first place to the right of the de- 
cimal point is tenths, the second place is hundredths, etc. 
Thus, .245 expresses 2 tenths, 4 hundredths, and 5 tJiovr 
sandths. 

199. The method of expressing decimal fractions arises 
from the method of notation for integers, and is a continua- 
tion of it. This beautiful law, as applied to integers and 
fractions, is exhibited in the following 

NOTATION AND NUMERATION TABLE. 

OQ 

-: . -^ • 



666666666 . 666666666 






Integers. Decimals 

I200. A Decimal is a decimal fraction expressed by the 
method of decimal notation ; as, .5, .25, etc. 
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4^01. A Pure Decimal is one which consists of decimal 
figures only ; as, .345. 

20f^. A Mixed Decimal is one which consists of an 
integer and a decimal ; as 4.35. 

20S. A Complex Decimal is one which contains a com- 
mon fraction at the right of the decimal ; as, .45^. 

Notes. — 1. The first treatise upon decimals was written byStevinos, and 
published in 1585. 

2. The decimal point, Dr. Peacock thinks, was introduced by Napier, the 
Inventor of logarithms, in 1617, though De Morgan says that Richard Witt 
made as near an approach to it as Napier. 

EXEBCISES Iir irVMEBATIOir. 

1. Read the decimal .45. 

Solution. — This expresses 4 tenths and 5 hundredths, or since 4 
tenths equals 40 hundredths, and 40 hundredths plus 5 hundredths equal 
45 hundredths, it may also be read 45 hundredthis. Hence the following 
rules ; 

Rule I. — Begin at tenths^ and read the terms in order 
towards the right, giving ea^h term its proper denomination. 

Rule II. — Bead the dedmxU as a whole number, and give 

it the denomination of the last term at the right. 

NoTB. — In the second method we may determine the denominator by 
numerating from the decimal point, and the numerator by numeratiiig 
towards the decimal point. 

Read the following decimals : 

a. .35 7. .50t 12. 5.0708 

8. .76 8. .605 13. 8.75006 

4t. .84 9. .7605 14. 43.30027 

5. .031 10. .0576 15. 756.00279 

6. .162 11. .00312 16. 372.000086 

EXEBCISES IN NOTATION. 

1. Express 25 thousandths in the form of a decimal. 

RoLrTTON. — 25 thousandths equal 20 thousandths plus 5 thousandth*, 
or 2 hundredths and 5 thousandths ; hence we write the 5 in the third or 
thousandths place, 2 in the second or hundredths place, and fill the va- 
cant tenths place with a aipher, and we have .025. Hence the following 
rules : 

Rule I. — Pla^e the decimal point, and then write each 

term so that it may express its proper denomination, using 

ciphers wTien necessary. 
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Rule II. — Write the numerator, and then place the decimal 
point so that the right-hand term shall express the denom^ 
maiion of the decimal, using ciphers when necessary. 

Note. — To avoid ambigfuity, where integers and decimals occur in the 
same written number, a comma should be placed between them ; thus, three 
hundred and seven ten-thousandths should be written .0i$07) but tiu'ee 
bajdred, and seven ten-thousaudths, 300.0007. 

Ezpress tbe following in decimal form : 



3. Twenty -five hundredths. 

3. 2 tenths and 8 hundredths. 

4. 7 tenths and 9 hundredths. 

5. Twenty -five thousandths. 

6. 4 tenths and 7 thousandths. 

7. Seven tenths and 8 thou- 
aandths. 

8. Five hundred, and 25 thou- 
sandths. 

9. Three tenths and 7 ten-thou 
sandths. 

10. Seven hundredths and 9 ten- 
thousandths. 

11. Three hundred, and 78 ten- 
thousandths. 

13. Five tenths, 6 hundredths, 
and 7 hundred thousandths. 



13. Four hundredths, seven ten- 
thousandths, and 6 hundred-thou- 
sandths. 

14. Nine hundred and sixty- 
nine hundred-thousandths. 

15. Two tenths and three mil* 
lionths. 

16. Five hundredths, six thou- 
sandths, and eight millionths. 

n. Thirty-five thousand, and 
eight millionths. 

18. Ninety-three hundred and 
seven ten-millionths. 

19. Eighteen thousand and one 
hundred-millionths. 

20. Two million, and 6 thou- 
sand and 9 hundred-millionths. 



Express the following as decimals : 



21. T^o. 

M. fih- 



Ans. .7. 

Ans, .93. 

Ans .076. 

Atis. .0302. 



25. 124pJ^. 

26. 967A°TiV. 

27. 96t*««7f. 



Am. 124.07, 
Am, 967.104. 
Am. 96.0209. 



28. 75y^^oW- ^««- 75.003017. 



1. Moving the decimal point one place to the right, multx 
plies the decimal by 10 ; two places, multiplies by 100; etc 

For, if the point.be moved one place to the right, each figure will 
express ten times as much as before, hence the whole decimal will be 
ten times as great; etc. 

2. Moving the decimal point one place to the left, dimdeii 

the decimal by 10 ; two places, divides by 100 ; etc. 

For, if the point be moved one plaoe to the left, each fieure will 
express 1 tenth of its previous value, hence the whole dedmsD will be 
only 1 tenth as great ; etc 
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3. Placing a cipher between the decimal point and the 
decimal J diindes the decimal by 10. ■' 

For, this moves each figure one place to the right in the scale, in 
which case they express 1 tenth as much as before, and hence the deci- 
mal is only 1 tenth as great. 

4'. Annexing ciphers to the right of a dedmM does not 
change its value. 

For, each figure retains the same place as before, and hence expresses 
the same value as before, and consequently the value of the decunai is 
unchanged. 

MENTAI. EXERCISES. 

1. How many tenths in 1 ? in i? in i? in }? 

2. How many hundredths in J? in f? in }? in ^V? ^^ H ^ 
8. How many hundredths in J? in }? in ^j? in ^t in ^? 

4. How many halves in .5? in .50? 5ths in .2? in .4? 

5. How many 4ths in .25? in .75? eighths in .125? in .875? 

6. Express as a common fraction an'd reduce to lowest terms, .5 ; 
.4 ; .8 ; 25 ; .50 ; .75 ; .80 ; .125 ; .625. 

REDUCTION OF DECIMALS. 

!304« There are two cases of the reduction of decimals : 
1st. To reduce decimals to common fractions. 
2d. To reduce common fractions to decimals. 

CASE I. 
4SOS« To reduce a decimal to a common fraction. 

1. Reduce .45 to a common fraction. 

Solution. — .45 expressed in the form of a operatiok. 

common fraction is y^, which reduced to its 45^ 4r --jl ^^jg, 
lowest terms equals ^. Hence the following * ^^ ^' 

Rule. — Write the denominator under the dedinal, omit' 
ting the decimal pointy and reduce the common fraction to 
its lowest terms, 

WRITTEN EXEBCISES, 

Reduce the following decimals to common fractions : 



2. 


.35. 


Ans. ^. 


7. 


9.T5. 


Ans. 9}. 


8. 


.48. 


Ans. ll. 


8. 


12.725. 


Ans. 12||. 


4. 


.125. 


Ans. ^. 


9. 


16.075. 


Ans. 16;^. 


5. 


.625. 


Ans. f. 


10. 


5.064. 


Ans.bjij^ 


6. 


3,25. 


Ans. 3^. 


lU 


17.0125. 


Ans. It^. 



DECIMAL FRACTIONS. 
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12. Reduce the complex decimal .2| to a common fraction. 
SoiiUnoK. — .2} is 2| tenths, which, by writing operatioh. 

-, which equals — , 



the denominator, becomes ^, which equals -^t^, or 22= _ 1=-!- 



Ar, which reduced to its lowest terms equals A. «_ 4_ j-i. 

Klerefore, etc. -yV-A^«. 

Reduce the following to common fractions or m^xed num- 
bers: 



13. .8^. 

14. .I6f 

15. .25f. 

16. .45|. 

17. $0.16i. 



Ans, f . 
Ans. ^. 

Ans, ^. 
Ans, $^. 



18. 4.8^. 

19. 12.18f. 

20. 22.03^. 

21. 60.08|. 

22. $6.66f 



Ans. 4^. 

Ans, 12^. 

Ans. 22^. 

Ans, 60g^. 

Ans. $6|. 



CASE n. 



300« To reduce a common fraction to a decimal, 

1. Reduce |^ to a decimal. 



OPERATIOK. 

f=tof6 

=8 )5.000 

.625 



Solution. — | equals J of 6. 5 equals 60 tenths ; 
f of 50 tenths is 6 tenths and 2 tenths remaining ; 2 
tenths equal 20 hundredths; \ of 20 hundredths 
equals 2 hundredths and 4 hundredths remaining; 4 
hundredths eaual 40 thousandths ; |^ of 40 thousandths 
is 5 thousanaths. Therefore, f equals .625. 

Btde. — I. Annex ciphers to the numerator ^ and divide by 
the denominator. 

II. Point off as many decimal places in the quotient as 

there are ciphers used. 

Notes. — 1. In many cases the division will not terminate ; the common 
fraction cannot then be exactly expressed by a decimal. Such decimals 
are called irUerminate or inJlnUe decimals. 

2. The symbol + annexed to a decimal indicates that it contains other 
decimal terms. The symbol — annexed to a decimal indicates that the 
last decimal term is increased by 1. This is often done when the next 
lerm is greater than 5. 

WRITTEN EXERCISES. 

Reduce the following common fractions to decimals : — 



2. i. 


Ans .25. 


8-H. 


Ans. .733-h. 


8. |. 


Ans, .75. 


9. ||. 


Ans. .9375. 


4. f. 


Ans. .375. 


10. M. 


Ans. .64. 


6. f 


Ans. .875. 


11. {^. 


Ans .9412—. 


«• A- 


Ans. .1875. 


12. -H. 


Ans. .947368+. 


'•tV- 


Ans. .3125. 


13. Hi- 


An^. AVW^^-'l^v 
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ADDITION OF DECIMALS. 

207. Addition of Decimals is the process of finding 
the sum of two or more decimals. 

HEUTTAJL £X£RCISES. 



Add^ 

1. ^and'A- 

2. .3 and .5. 

3. .04 and .03. 

4. .6 and .04. 



5. 26 and .5. 

6. .07 and .08. 

7. .06 and .136 

8. 2.6 and 4.26. 



WRITTEN EXERCISES. 

1. What is the sum of 11.96, 25.075, 84.306, 90.?28r 

Solution. — We write the numbers so that terms opebation. 

of the same order shall stand in the same column, 11 96 

and begin at the right to add. 8 thousandths, plus 6 25!o75 

thousandths, plus 5 thousandths, are 19 thousandths, 84*306 

which equals 1 hundredth and 9 thousandths; we 90 728 

write the 9 thousandths, and add the 1 hundredth to "oioT^ao* 

the next column: 2 hundredths, plus 7 hundredths, 212.069 
plus 6 hundredths, ^ual 15 hundredths, and the 1 

hundredth added is 16 hundredths, which equals 1 tenth and 6 huu- 
dredths; we write the 6 hundredths, etc 

Rule. — I. Write the numbers so that terms of the savie 
order stand in the same column, 

II. Add as in whole numbers^ and place the decimal point 
between the units and tenths of the sum, 

2. Find the sum of T9.76, 85.08, 36.125, 140.309. 

Ans. 341.274. 
8. Find the sum of 87.09, 58.37, 95.42, 237.675. 

Ans, 478.555 

4. Add 18.79, 147.072, 856.709, 185.8761, 397.05784. 

Ans, 1605.50494 

5. Add 59.874, 435.095, 672.328, 976.309, 8467.500843 

Ans. 10611.106843. 

6. What is the sum of $25|, $37^, $28.37^ $50.06^, 
$15.37i, $57|, $15|, and $23.87^? Ans, $253.88f. 

7. Add 9 and 7 tenths, 41 and 8 hundredths, 75 and 54 
hundredths, 128 and 187 thousandths. Ans. 254.507. 

8. Add 187 and 5 thousandths, 49 and 9 hundred-thon- 
sandths, 1876 and 245 millionths, 187 ten-thousandths, and 
999 ten-milliontha, Ans, 2112.0241349. 
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9. Add t98 and 9 ten-thonsandths, It millionths, 18 thoa- 
Bandths and 98 ten-millionths, 67 handred-thousandtbs and 
95 ten-millionths. Ans. 798.0196063. 

!()• Find the sum of 3 decimal units of the 1st order, 6^ 
decimal anits of the 2d order, i\ of the 3d order, 3| of the 
4th order, and 6| of the 5th order. Ans. .3696245. 

SUBTRACTION OF DECIMALS. 

208. Sabtraction of Decimals is the process of finding 
the difference between two decimals. 

MEITTAI. EXERCISES. 

1. Subtract ^ fix)m ^, 5. Subtract A fix)m .9. 



2. Subtract .4 from .9. 

3. Subtract .06 from 08. 

4. Subtract .05 from .55. 



6. Subtract .05 from .5. 

7. Subtract .25 from .63. 

8. Subtract .75 from 1.08. 



WBITTEN EXEBCISES. 

1. From 972.163 take 856.235. 

Solution. — We write the numbers so that terms of operation. 
the same order stand in the same column, and begin 972.163 
at the right to subtract. We cannot subtract 5 thou- 856!235 
sandths from 3 thousandths, hence we add ten thou- 'TiTq9«' 
sandths to 3 thousandths, which equals 13 thousandths ; Ho.yi&o 

5 thousandths from 13 thousandths leaves 8 thou- 
sandths, which we write in the order of thousandths: since we hi 76 
added 10 thousandths or 1 hundredth to the minuend, we must adv. 1 
hundredth to the subtrahend; 1 hundredth and 3 hundredths are 4 
hundredths; 4 hundredths from 6 hundredths leaves 2 hundredths, etc. 

Rule. — I. Write the subtrahend under the minuend^ so thai 
terms of the same order stand iii the same column. 

II. Subtract as in whole numbers, and place the decimal 
point between the units and tenths of the remainder. 

2. From 707.325 take 623.452. Ans. 83.873. 
8. From 826.438 take 734.936. Ans. 91.502. 

4. From 78.3057 take 29.084. Ans. 49.2217. 

5. From 1230.207 take 384.1231. Ans. 846.0839. 

6. From 2.07 take 1.432765. Ans, .637235. 

7. From .3 take 3 huudred-millfenths. Ans. .29999997. 

8. From 1 and .001 lake .01 and .000001. Ans, .990999. 
9« From 2^ take 2^ thonsandths and 2^ billionths. 

Ans. a,4^14%^^V\^ 



138 KORMAL UNION ABITHMETIO. 

MULTIPLICATION OF DECIMALS. 

209. Multiplication of Decimals is the process of 
finding the product when one or both factors are decimals. 

MENTAIi EXERCISES. 

What is the value of 



1. 2 times A? 3x.4? 

2. 2 times .6? 5X.6? 
8. A times ,5;^? .5x.7? 
4. A times T^^ .4x.8? 



5. AX.6? .6X.7? 

6. SXxJxy^ 5X 08? » 
1. AXtWf? .3X.12'? 
8. .6X.15? .12X.12? 



9. How many places in the product of units multiplied by tentJu f 
Tent^is by tenths f Units by hundredths? Tenths by hundredths? 
Hundredths by hundredths? 

10. How many decimal places in the product if there are two in 
the multiplicand and one in the multiplier? If there are two in each 
factor? If three in multiplicand and two in multiplier? 

WBITTEN EXERCISES. 

1. Multiply 123 by .46. 

OPERATION. 

Solution. — 7.23 multiplied by 46 equals 332.58, and 7 23 

multiplied by 46 hundredths the product is I hundredth ^4^ 

&s great, which, by removing the decimal point two aooq 

rlaces to the left, becomes 3.3258. Hence, 7.23 mul- 0000 

• iplied by .46 equals 3.3258. J^^A. 

3.3258 

Solution 2d.— 7.23 X .46=Hi X i^=!Mi*=TirJinr X 33258=3.3258. 
^rom either of these solutions we derive the following 

Rule. — Multiply as in whole number b^ and from, the right 
of the product p&int off as rAany decimxil plaices as there are 
in both factor Sf prefixing ciphers when necessary, 

2. Multiply 27.13 by .67. Ans. 18.1771. 

8. Multiply 43.08 by 2.36. Ans. 101.6688. 

4. Multiply 79.52 by .019. Ans. 1.51088. 

5. Multiply 8.534 by 20.074. Ans. 171.311516. 

6. Multiply 123.107 by 1.52. Ans. 187.12264. 

7. Multiply 512.073 by 35.08. Ans. 17963.52084. 

8. Multiply 54.0079 by 7.072. Ans. 381.9438688. 

9. Multiply 1.08096 by 3.5702. Ans. 3.859243392. 
10. Multiply .03507 by .005873. Ans. .00020596611. 
Ih Multiply 2.0709 by .000246. Ans. .0005094414. 

12. Yalueof 9i X.08|xl0? Au%.%.U25. 
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18. Value of .5 of ^ x .05^ ? Ans .01 ?5. 

14. Value of .01 of | x 300 X .09f ? Ans. 1.65. 

16. Value of $25.6 J X. 05^+115 x6.03i? 

Am. $91.8575. 

16. 200 +.02 — i X .8i + (.Si — .12^;^ x | of ^) ? 

Ans. 164.7432. 

17. Multiply 1 hundredth by 1 thousandth, and add 1 tenth 
to the product. Ans. .10001. 

18. What is the product of one-tenth by one-tenth ? one 
hundred by one-hundredth ? one million by one-millionth ? 

DIVISION OF DECIMALS. 

21 0. Division of Decimals is the process of finding the 
quotient when one or both terms are decimals. 

MEHTTAIi EXERCISES. 

What is the value of 



1. A-5-2? .4-5-2? 
a. i^-r-6? .24-J.6? 

3. .50-4-2? .5-1-2? 

4. .150-5-2? .15-5-2? 

5. 5-^4? .5-5-4? .05-4-4? 



6. 6-5-A^ 6-5-.3? 6-5-.03? 

1. .8-5-4? 8-4-.4? 8-^.04? 

8. 7.2-5-6? .72-5-.6? .72-5-.06? 

9. 8.4-5-.7? .84-5-.7? .84-5-. 07? 
10. 96-5-.8? 9.6-5-.8? .96-1..8? 



11. What is the product of tenths by tent?is f What then is the 
quotient of hundredths by teTiths t What is the product of tenths by 
hundredths f . What is the quotient of thotisandths divided by tenths f 

12. If there are three decimal places in the multiplicand and two 
in the multiplier, how many in the product? If there are five 
in the dividend and three in the divisor, how many in the quotient? 

WRITTEN EXERCISES. 

1. Divide 12.3084 by 2.34. 

Solution. — Dividing as in whole numbers, operation. 

we obtain the quotient 526; now, since the 2.34)12.3084(5.26 

dividend is the product of the divisor and * 1170 

Quotient, the number of decimal places in the — ^zr^ 

dividend should equal the number in the divi- ^^^ 

8or, plus the number in the quotient; hence ^^° 

the number of decimal places in the quotient 1404 

equals the number of decimal places in the 1404 
dividend, minus the number of places in the 

divisor; hence there should be four minus two, or tuv> decimal places in 
the quotient, therefore the quotient is 5.26. 
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Soi.xmoK2d.-12.3084-^2.34c=»Wy^^^4#*=*VW5ft^ « J=tW'xVA 
^Ti«XAW/^=Tiiy of 626=6.26. From either of iliese solutiong we 
derive the following 

Rule. — I. Annex ciphers to the dividend^ if necessary to 
make the number of decimals equal to the number of ded" 
mal places in the divisor, 

II. Divide as in whole numberSf annexing ciphers to ths 
dividend when needed to continue the division, 

III. Fdnt off 08 many decimals in the quotient as the 
number of decinnal places in the dividend exceeds the num- 
ber in the divisor. 

Notes. — 1. When there are ciphers at the right of the divisor, cat them 
off, divide by the significant part, and then point off as many decimal 
places as before, plus the number of ciphers cut off. 

2. Make complex decimals pure or divide them like common mixed 
numbers, or multiply both by the L. C. M. of the denominators, and then 
divide. 



2. Divide 272.636 by 6.37. 

8. Divide 281.8585 by 3.85. 

4. Divide 57.85728 by 8.32. 

5. Divide 50,38218 by 67.8. 

6. Divide 31.421154 by 85.43. 

7. Divide 268.32615 by 4.705. 

8. Divide 2.3697792 by 34.56. 

9. Divide 3411.3424 by 5.678. 

10. Divide 195.388698 by 32.185. 

11. Divide 1678.543 by 185.79321. 

What is the value of 

12. .065H-.026? ^n«. 2.5. 



Ans. 42.8. 

Ans. 73.21. 

Ans. 6.954. 

Ans. .74.^1. 

Ans. .3678. 

Ans. 57.03. 
Ans. .06857. 

Ans. 600.8. 

Ans. 6.0708. 

Ans. 9.03446+. 



13. 375-T-.025? 

14. .008-i-.04? 
16. .012-r-.06? 



Ans. 15. 
Ans. .2. 

^718. .2. 



16. .004-^2.5? Jn8..00l6. 



17. l-f-.125. 

18. .51-5-.015. 

19. 155-{..0625. 

20. .00625-^25. Ans. .00025. 

21. 25-i-.00625. Ans. 4000. 



Ans. 8. 

^718. 34. 

Ans. 2480. 



22. (2.04-^17+47^200 X 5000)— | ? Ans. 1174.245. 
28. (789— .789)h-(.75— .075X.75 of 8)? Ans. 194.62. 

24. 45 X .181 + 3.6 x .3i-7-(3.5— H^) ? Ans. 8.5436^^- 

25. ($347.84-^$10.87)x .0025+.01f X 50? ^rw. 32. 

26. ^|J080X3.27)^$10.90— ($790-h$3.95)? Ans. 124. 
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WBITTEir PBOBUEMM. 

MISCELLANEOUS EXAMPLES. 

U What common fraction equals .00096 ? Ana. ^f. 

.2 I 

2. Add — , 11-^, 2:jZj, and .1. Am. 13^. 

«. Add -^, ||,ii»and ^. Ans, 2^. 

4. Multiply .00t5 cwt. by 4.008. Ana. .03006 cwi. 

6. Divide 13|| tons by 28^-. ^rw. ^ tons. 

a I 

«. Multiply 1.25 of .8} of 9,^ ^7 -^ ^^ \ ^f 8.T5. 

Ans. SOIjf^. 

7. Divide 118Jby .04|; also2.4001f by 1.56^. 

Ans, 2627 J ; 1.53^. 

8. Divide 14^ square yards by 11-^. Ans. 1^^. 

9. Divide £240} by f of ^ of f of If Jn«. £285f 

10. What number multiplied by If will give 6| for a pro- 
duct? Ans, {^. 

11. Divide seven millionths by twelve and a half ten-mil- 
liontbs. Ans. 5.6. 

12. Add \f -^f .375, and .5, and multiply the sum by 6.2^. 

Ans. S-^. 

Si 
18. Subtract f of 12 from | of -^^ ^^^ divide the remain- 
der by f Ans. 11||^. 

31 

14. Multiply the sum of .5 and — ^ by the difference be- 
tween -jI and — . Ans. ^. 

621 

15. Multiply — ^ by 25 millionths, and divide the pro. 

duct by 125 hundred-thousandths. Ans. .00125. 
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16* The product of two numbers is ^, and one of them is 
I of f of 2; what is the other ? Ans. 1^. 

17. Add 2.5 cwt., 1.25 cwt., 5 cwt., 4.375 cwt., 1.875 cwt., 
2.5 cwt., 1.225 cwt., and 1.275 cwt. -4ns. 20 cwt 

18. What number multiplied by |^ of |^ of 5^ is equal to 
Jof^^of 27^? Ans. 8^^. 

19« Divide the sum of six thousandths and six milliontLa 
by their difference, to 6 decimal places. -4ns. 1.002002+. 

20. From the sum of i\, |, and ^, take the remainder ol> 

tained by subtracting -^ from ^ of ^ of |. Ans, Iff |. 

51 

21. What number must be divided by | of 2| of —~, to 

make a quotient equal to the value of 6f of -^ of 6 ? 

^" Ans. 24. 

22. John had $225| and earned ^ of 3^ times $88^ more; 
having lost part of his money, he found that he had $18f>| 
remaining ; what amount did he lose ? Ans. $97f . 

23. A ton of iron ore from the mines of Cornwall yields 
.65 of a ton of pure iron ; how much iron will 578.8 tons of 
ore yield? ^ Ans. 376.22 tons. 

24. An oil refiner has on hand 16,745 gallons of coal oil; 
how m^nj casks, each containing 42.5 gallons, can be filled 
with it ? Ans. 394 casks. 

25. How many dress patterns of 12.25 yards each, can 
be cut from a piece of French percale, containing 50 yards ? 

Ans. 4+ patterns. 

26. An engine pumped 41.25 barrels of 31.5 gallons each 
from a tank containing 1500 gallons ; how many gallons re- 
mained? Ans. 200.625 gal. 

27* I bought 3 loads of wood, the first containing 1.02 
cords, the second 1.05 cords, the third .945 cords; what did 
it cost at $3.60 a cord ? Ans. $10,854. 

28. A dealer bought 1086 bushels of wheat; how manj 
bins, each holding 20.25 bushels, will it fill, and how many 
bushel-bags can be filled from what remains ? 

Ans. 53 bins; 12.75 bags. 

29. Two speculators bought 4320 acres of Western land, 
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which they divide bo that one has .3*7^ and the other .62^ 
of it; how many acres had each? Arts, 1620; 2t00. 

30* Uow many lengths of 6-inch stove-pipe can be made 
from 8t.48 pounds of ^Norway iron, if one length requires 
3.24 pounds ? Ans. 27. 

31. Mr. Newlin paid $4000 for a truck farm, giving $76.26 
%n acre for 2t.25 acres, and $85.t5 for the remainder; how 
many acres did he buy ? Ans. 49.66+ acres. 

32. A man bought 345.15 tons of hay, at $16.25 a ton, \ 
of which he sold at $17.15 a ton, and the rest at cost; how 
much was the gain? Ans. $172.87^, 

33. Mr. Hartman bought a lot of wheat and sold .15 of it 
to one man, and .25 of it to another, and kept 57 2.85 bushels; 
how much did he buy ? Ans. 954.75 bu. 

34. A man devotes .12 of his income to charity, .25 for 
educating his children, .45 for household expenses, and saves 
the remainder, which is $284.76 ; required his income. 

Arts. $1582. 

35. How many cords of wood, at $5.12^ a cord, must 1 
give for 91.25 bushels of wheat, at $1.40 a bushel, and 85 
bushels of rye, at $1.25 a bushel ? Ans, 45.66 cords. 

36. The circumference of the fore wheel of a wagon its 
12.75 feet, and of the hind wheel 14.25 feet; how much 
oftener does one turn than the other in going 5280 feet, or 
one mile? Ans, 43.59 -f times. 

87. A ship whose cargo was worth $25,000, being dis- 
abled in a storm, .45^ of the whole cargo was thrown over- 
board; what would a merchant lose who owned .25 of the 
cargo r Ans. $2843.75. 

38* A grain dealer expended $6210 for grain, ^ of it being 
for wheat, at $1.25 a bushel, \ of it for corn, at $0.75 a 
bushel, and the remainder for rye, at $1.12^ a bnshel; how 
many bushels of each kind did he purchase ? 

Ans. Wheat, 1656 bu.; Corn, 2070 bu.; Rye, 2300 bo. 
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UNITED STATES MONEY. 

211. United States Money, or the currency of the 
United States, is expressed in the decimal system. 

212. The several denoniinations and their relation to 
each other are presented in the following table : 



TABLE. 



10 mills equal 1 cent. 
10 cents " 1 dime. 



10 dimes equal 1 dollar. 
10 dollars ** 1 ea£rle. 



NoTB. — \ of a dollar = 25 cents ; ^ of a dollar = 50 cents ; | of a dollar 
-K 75 ceotd ; ^ of a cent = 5 mills. 

213. The dollar is the unit and is indicated by the sym- 
bol $ ; the eagle and dollar are read as a number of dollars. 
Thus $245 is read 245 dollars, instead of 24 eagles, 5 dollars. 

214. The dime is one tenth of a dollar, and is expressed 
as tenths, the decimal point being placed between dimes and 
dollars. Thus $2.3 expresses 2 dollars and 3 dimes. 

21»S« The cent is one tenth of a dime or one hundredth 
of a dollar, and is written in hundredths place. Thus $6.75 
indicates 6 dollars T dimes and 5 cents. Dimes and cents, 
however, are usually read as a number of cents. Thus 
$6.t5 is read 6 dollars and 75 cents. 

216. Since dimes and cents are regarded as a number of 
cents, when the number of cents is less than 10, a cipher 
must be written in tenths place: ^ Thus 3 dollars and 4 
cents are written $3.04. 

217. The mill is one tenth of a cent or one thousandth 
of a dollar, and is written in thousandths place. Thus 
$8,375 is read 8 dollars 37 cents and 5 mills. 

NoTifis. — 1. Id checks, notes, drafts, etc., cents are iisnally written as 
hundredths of a dollar in the form of a common fraction, as $12^^. 

^, When the final result of a business computation contains mills, if 5 or 
more they are reckoned I cent, and If less than 5 they are rejected. Thus 
$7,187 would be reckoned as $7.19 and $3,162 as $3.16. 

3. We used dollars and cents in treating; the fundamental rules ; we now 
give a more formal treatment of decimal currency, involylng problems that 
pupils were not then prepared to solve. 
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eXEBCISES IN NVHEKATION. 

Read the following : 

1. $15.65. 5, $28.05. 9. $100,001. 

2. $14.t53. 6. $10.50. 10. $202,202. 
8. $28,284. 7. $105,105. 11. $370,037. 
4. $132,125. 8. $125,005. 12. $1030.001. 

EXEKCI8ES IH HOTATIOH. 

Write on the slate or board 

1. Seven dollars and twenty-five cents. 

2. Twelve dollars, thirty cents, and five mills. 

8. Twenty-five dollars, fifty-four cents, and five mills. 

4. Thirty-four dollars, seven cents, and seven mills. 

5. Nine eagles, six dollars, six cents, and eight mills. 

6. Two hundred dollars, seven and one-half cents. 
?• Forty-nine dollars, six dimes, and 7^ cents. 

8. Five hundred and thirty-eight dollars, 62^ cents. 

REDUCTION OF UNITED STATES MONEY. , 

S18. Redaction is the process of changing a number 
Tom one denomination to another without altering its value. 

SlO. From the explanation given we have the following 

1. To reduce cents to mills^ annex one cipher, 

2. To reduce dollars to centSj annex two ciphers, 

3. To reduce dollars to mills^ annex three ciphers. 

4. To reduce cents to dollars^ place the point two places 
from the right, 

5. To redrice mills to dollars^ place the point thre^ places 

from the right. 

NoTB. — In reducing a number of dollars and cents to cents, etc., the 
•eparatrix should be removed ; thus, $5.25 ss 525 cents, and $8,755 =» 8755 
mills. 

WRITTEN EXERCISES. 

1. Bednce 5 dollars to cents. 

Solution. — In 1 dollar there are 100 cents, and in 5 dollars therr 
tf9 5 rtimes 100 cente, or 500 cents, or we annex two ciphors, aa above 
diradted: 
7 
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2. Reduce 25 dollars to cents. Arts. 2500. 

8. Reduce 24 cents to mills. Ana. 240. 

4, Reduce 8 dollars to mills. Ana, 8000. 

5* Reduce 20 dollars to mills. Ana, 20000. 

6* Reduce 6 cents and 5 mills to mills. Ans, 65. 

?• Reduce 12 dollars and 25 cents to cents. Ans. 1225. 

8, Reduce 23 dollars and 5 cents to cents. Ans, 2305. 

9. Reduce 1450 cents to dollars. Ans. $14.50. 

10. Reduce 2700 cents to dollars. Ans. ?27. 

11. Reduce 5425 cents to dollars. Ans. $54.25. 

12. Reduce 4170 mills to dollars. Ans. $4.17. 

13. Reduce 250 mills to cents. Ans. 25 cents. 
14t. Reduce 865 mills to cents. Ans. 86} cents. 
lo. Reduce 13875 mills to doUars, cents, and mills. 

Ans. $13,875. 

16. Reduce 185326 mills to dollars, cents, and mills. 

Ans. $185,326. 

17. How many dollars, cents, and mills in 235 dollars, 2 
cents, and 5 mills ? Ans. $235,025. 

18. How many dollars, cents, and mills in 150 dollars, 10 
cents, and 5 mills ? Ans. $150,105. 

FUNDAMENTAL OPERATIONS. 

330. Since United States Money is expressed in the 
decimal scale, all the operations may be performed as in 
decimals. 

RtQe. — To add^ stibtrad, multiply, or divide in United 
States money, proceed according to the corresponding opera- 
tions in decimals. 

lYKITTKN EIXERCISE9. 

1. Find the sum of $62^ and 62^ cents. Ans. $63.1 2|. 

2. From $25 take 25 cents and 5 mills. Ans. $24.74|. 

3. Require the sum of $18|, 18f dimes, 18^- cents, and 18 
mills. Ans. $20,828. 

4. From 1 dollar take 1 mill ; from $505 take 505 cents, 

Ans. $0.999 ; $499.95. 
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5. Subtract 6^ cents from 6^ dollars, and add the remain- 
der to 6^ dimes. Ans, $7.08J. 

6. What must a stock-dealer pay for 27 young cows at 
»18f apiece ? Aiia. $506.25. 

7. A drover sold the government 33 horses at the rate of 
$125^ apiece; what did he receive? Ana. $4133.25. 

8. If a cattle-feeder received $250.25 for the sale of 13 
cows, what did they bring him a head ? Ans, $19.25. 

9. I paid $36.25 for 5 barrels of flour ; what would 17 
barrels have cost me at the same rate ? Arts, $123.25. 

10. A country merchant paid $96 for a lot of muslins, at 
16 cents a yard ; how many yards did he buy ? Atis. 600. 

11. How many cords of wood can be bought for $1553.25, 
at the rate of $4.75 per cord ? Ans. 327 cords. 

12. A carpenter earned in 4 months $240; how many 
days did he labor if his wages were $2.50 a day ? Ans. 96. 

13. Divide $16f by 12 cents; divide $48 by 6 dimes; 
divide 18| dimes by 15 mills. Ans. 1S9^ ; 80 ; 125. 

14. A lady bought a watch for $55^, a chain for $22|, a 
key for $6 J, and sold them all at a gain of $6f ; what did 
she receive for them? Ans. $91.25. 

15. A teacher bought a book for $2^, an inkstand for 62^ 
cents, some paper for $1 J, a map for $4f , a globe for $5^, and 
handed the clerk a ten-dollar-bill and a five-dollar bill ; how 
much change should he receive ? Ans. $0.37^. 

16. Mr. Benton bought 12 hogsheads of molasses of 63 
gallons each, at the ratie of 42^ cents a gallon, and sold it at 
50 cents a gallon ; what was the gain? Ans. $56.70. 

17. A lady bought 3 yards of muslin at 6 J cents a yard, 
7 yards of linen at 87 cents a yard, and handed out a $10 
bill ; what was her change ? Ans. $3.72. 

18. There was sold one day, in New York, Low Grade 
extra flou/, amounting to $15,000 at $6.25 per barrel ; how 
many barrels were sold ? Ans. 2400 barrels. 

19. A lady in furnishing her house bought 3 sets of chairs 
at $7.25 a set, 2 tables at $5.25 apiece, 3 rocking-chairs at 
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$4.65 apiece, aad 45 yards of carpet at $1.75 & yard; what 
was the amouDt of the bill ? Ans, $124.95. 

20. A dealer bought 8 barrels of turpentine, each contain- 
ing 31.5 gallons, at $1.12^ a gallon, and sold it for $1.37^ a 
gallon ; what did he gain ? An9, $63. 

21. A man bought a boat load ^f coal for $250, and by 
retailing it at $5.75 a ton, he gained $37.50 ; how many tons 
in the load ? Arts b(i tons. 

22. The charge for sending a telegram from New York to 
Harrisburg is $.40 for 10 words, and 5 cents for each addi- 
tional word ; what would a dispatch of 24 words cost me ? 

Ans $1.10. 

23. Thomas Williams & Co. sold 420 bushels of new un- 
graded corn at 60 cents per bushel, and received in exchange 
120 bushels of oats at 43 cents per bushel, and No. 1 Minne- 
sota wheat, at $1.67 per bushel ; how many bushels did they 
ffcceive? ^4ns. 120 bushels. 

COMMERCIAL TRANSACTIONS. 

221. In Commercial Transactdons there are ordinarily 
^hree quantities considered, the quantity, the price, and the 
cost. 

222. The Quantity is the amount bought or sold, esti- 
mated by the number of times it contains the unit of 
measure. 

223. The Price is the value of one of the units of meas- 
ure of any commodity. The Cost is the value of the whole 
quantity. 

224. An Aliquot Part of a number is the whole or 
mixed number which will exactly divide that number. 



I 



ALIQUOT PARTS OF $1. 



5 cents = $^. 

6^ cents =« $^. 

8^ cents « $^. 

10 cents = $^. 

12j^ cents = $\. 



L6f cents ^ $^. 

20 cents = $^. 

25 cents b $^. 
33^ cents » $| 

50 cents «= $|. 
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fi2^m The simple operations of finding price, cost, and 
quantity have already been sufficiently indicated, and wo 
shall here consider only a few special cases. 

CASE I. 

230. To find the cost of a quantity, the price being 
an (Uiquot part of $1, 

!• What cost 48 yards of muslin at 12^ cents a yard ? 

OFERATIOK. 

Solution. — At f 1 a yard, the cost would be $48 ; gug 

hence at 12i cents, which is J of $1, the cost will be J —^ 

of $48, or $6. Hence the ^ 

Role. — Take such a fractional part of the given quantity 
as the price is of$l. 

2* What cost 12 pieces of calico, each containing 32 yards, 
at 6^ cents a yard ? Ans, $24. 

8* What cost 4 bales of Sea Island cotton, each containing 
300 lb., at 16| cents a pound ? Ans. $200. 

4. Mrs. Wilson bought a bag of Kio coffee, containing 
40 lb., at 33^ cents a lb., and 10 lb. of crushed sugar, at 12^ 
cents a lb. ; what was the cost of both t Ans. $14.58^. 

5« Bought 20 yards of black cashmere, at $1.37^ a yard, 
20 yards of paper muslin, at 10 cents a yard, and 3 dozen 
crocheted buttons, at 25 cents a dozen ; what was my bill ? 

Ans. $30.25. 

CASE II. 

2!37. To find the cost^ tlie quantity and the price 
of 100 or 1000 being given. 

1. What is the cost of 6501 feet of poplar boards, at $1.7.25 
a thousand ? 

Solution. — If 1000 feet cost $17.25, 1 foot will operation. 
cost TiAnr of $17.25, and 6501 feet will cost 6501 times ^7.25 

ri^ffu of $17.25, which is the same as ^i^ of 6501 g5Q| 

times $17.25, which bj multiplying and cutting off" i^oog 

three places in the product, we find is $112.14. 112.142^ 

AvA. $112.14. 

Rule. — Multiply the price by the quantity, and point off 
in the product two places for price per hundred^ or ihre^ 
pla*je8 for price per thousand. 
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Note. — ^The price per hundred or per thousand is expressed thus ^ C, 
or^M. 

2. What is the value of 12,500 shingles at $6.25 ^ M f 

Ans. $T8.12|. 
8» What is the cost of 18*77 feet of hemlock scantling, at 
$3.3tJ^M? ^W8. $26.58. 

4. What is the cost of 17,225 bricks, at $7.75 ^ M, and 
1560 lb. of sheet lead, at $10.12^ ^ C? Ans. $291.44. 

5. A grocer sold one day 9760 pounds of wheat flour, at 
$4.25 ^ C ; what was the amount of the sale ? 

Ans. $414.80. 

6. Messrs. Wood & Co. burn in their store in a year 62,560 
cubic feet of gas, at $4 50 ^ M ; what is their gas bill for a 
year? Ans. $281.52. 

7. If a compositor is paid 45 cents per thousand ems, 
what will he receive for setting up a book of 560 pages of 
1120 ems each ? Ans. $282.24. 

8. Mr. Barr receives for making cigars $7.50 ^ M ; what 
will be his profit on 43,780 cigars, if he pays $5.75 for the 
amount of tobacco required to make a thousand ? 

Ans. $7 6. 61 J. 

CASE m. 

228« To fifid the price of 100 or 1000^ the quantity 
and cost being givenm 

1. If I sell 4256 feet of boards for $62,776, what is tho 

price ^ M? 

Solution.— If 4256 feet cost 162.776, 1 operation. 

foot will cost j^^ of $62,776, and 1000 jgo 776-i-4266=$144 
feet will cost 1000 times „Vir of $62,776, * ' o-r^^oo=|>i»t- 
which, dividing and removing the decimal 
point three places to the right, we find is 
|l4f . Hence the 

RtQe. — Divide the cost by the quantity , and remove the 
decimal point in the quotient two places to the right for 
price per hundred^ or three places for price per thousand. 

2. I paid $7.59| for 675 pickets for the fence around my 
garden ; what was the price ^ C ? Ans. $1.12^. 

3. Mr. Shirk sold 10,540 cedar rails for $553.35; what was 
the price ^ CI Ans. %b\. 
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4. If the cost of stereotyping a book of 320 pages of 850 
ems each is $340, what is the cost per 1000 ems? 

Ans. $1.25. 
5* I retail envelopes at 12 cents a pack, gaining 3 cents 

on each pack of 24 ; what did they cost me ^ M ? 

Ans,%Z.*lb. 

CASE IV. 

Q12!9» To find tlie cost, the quantity and the price 
of a ton of 2000 pounds being given. 

1. At $75.45 a ton, what will be the cost of '724'7 lb. of 
railroad iron ? 

OPERATION. 

Solution. — Dividing $75.45, the price of a ton, by 2)75 45 

2, we have $37.72i, the price of 1000 lb. ; and proceed- ^ ' 

ing as in Case II., we have $273.39 as tlie price ©f ^2^,Z^ 

7^7 lb. ^ 7247 

273.39307i 

Rule. — Multiply half the price of a ton by the quantity^ 
and remove the decimal point three places to the left. 

Note. — To find the price of a ton, cost and quantity being given, divide 
the cost by the quantity^ multiply the quotient by 2, afid remove the decimal 
point three places to the right, 

2. A farmer sold 7315 pounds of hay at $13^ a ton ; what 
did he receive for it? Ans, $49.78. 

3* A porcelain manufacturer bought 5620 pounds of claj 
at $n.25 a ton ; what did it cost him ? Ans, $48.47. 

4. A peddler sold to a paper-mill 1*728 pounds of rags at 
$48 per ton ; what did he receive ? Ans, $41.47. 

5. If ^7240 pounds of bone dust cost $93,215, what is the 
price per ton ? Ans, $25.15. 

6. A coal dealer received $20.88 for 5760 pounds of Lehigh 
red ash coal ; what was the price per ton ? Ans. $1.25. 

7. Shipped from Pittsburgh, on the Panhandle R. R., 
34,761 pounds of pig iron @ $3.15 per ton, and 9*7,486 
pounds of steel rails at $2.50 per ton ; what was the charge ? 

Ans, $187.03. 
8«. Messrs. Wilson & Co. bought 36,850 pounds of lime at 
$3.60 a ton, and sold it at 22^ cents per hundred; what was 
the profit on the transaction ? Ans. t^^*^^ 



162 NORMAL UNION ARITHMETIC. 

BILLS AND ACCOUNTS. 

2SO. A Bill is a written statement of goods sold, ser* 
rices rendered, etc., giving the place, date, names of the 
parties, and the price, quantity, and cost of each item. 

331. An Invoice is a full statement, sent to a purchaser 
or agent, at the time the goods are forwarded, containing 
the marks, contents, and prices of each package, the charges 
paid, and the mode of forwarding. The terms Invoice and 
Bill are often used interchangeably. 

!333. The Footing of a bill is the amount of its item& 
To extend an item is to write its cost in the proper column. 
A bill is receipted when the person to whom it is due, or his 
agent, writes at the bottom of the bill " Received Payment," 
and signs his name. 

233« An Account Current is a written statement of the 
business transactions between two parties for a given time. 
The party who owes is the Debtor; the party owed is the 
Creditor. 

334. To Balance an Account we find the difference of 
the footings of the two sides and add it to the smaller side, 
so that the two amounts are equal. 

Notes. — 1, The abbreviation Dr. slguifies debit or debtor; Cr,y credUy or 
creditor ; @ signifies at, and denotes the price of the unit of measure ; % 
stands for account ; f for eent% ; No. or ^ for number ; pes. for pieces^ and 
622, 183^ 61^ signify respectively 62^, 1S|, 6i ; 3 pes. sheeting 42, 42», 45» 
signifies that the pieces contain respectively 42, 42^ and 45| yards. 

2. Accounts current are frequently made out every month, and are then 
called monthly statements^ and generally contain only the amounts bought 
at each date, bills of the several items having been furnished at the time of 
buying. 

3. Deductions are often made in bills, sometimes from the retail price of 
the items, and sometimes from the amount of the bill. Deductions frcm the 
retail price are generally made to customers buying in considerable quan- 
tities, and deductions from the amount are made for cash payments or pay- 
ments within a short specified time, the prices in such bills being mostly 
wholesale. The symbol % , meaning hundredth, is frequently ub^ ; thus, 
less 6% means 6 hundredths deducted. 

Rule I. — In making out a Bill, extend the several itema 
and take their sum. 

Rule II. — In an Account, ^nd the difference between the 
debit and credit amounts. 
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l/)3 



I. Required the footiDgs and balances of the following 

bills and accounts : 

Baltimobb, July 15, 1876. 
John B. Wylik & Co., 

B(mght of MACNEIL, WALCOTT & CO. 



24 Prs. Men's French Calf Boota, @ 
65 " Women's Enameled " 
" Fox'd Gaiters, 
Boys' Kip Boots, 
" Brogans, , 
90 ** Misses' Rubber Shoes, 
60 " Women's Arctics, 

Less \ 



75 

88 

110 






$10 
1.87i 
1.50 
2.50 
1.25 
.75 
2.25 



827 



50 



Bec'd Payment, 

Macneil, Walcott & Co. 



Mr. James Lane, 



WiXiMiNGTON, Del., April 27, 1876. 
To A. B. HAYES, Dr. 



For Setting Boiler and Excavating, 

" 13i Days Work of Bricklayer, 

" 5i " " " Laborer, 

" 1 Load Sand, 

" 15 Bushels Lime, 

" 500 Dark Stretchers, 

" 500 Salmon Bricks, 



@$4 
1.12i 

.38 
@|14 ^ M 

U Q U U 



100 
2 



179 



00 
50 



39 



Mr. James Hedge, 



Providence, R. L, June 1, 1876. 
B(mght of GLADDING & BRO., 



1876 
Apr. 

May 



3 

7 
2 

6 

it 

29 



1 Webster Unabridged, 
4 Leisure Da^ Rhymes, 

3 Eight Cousins, 

2 Ticknor's Life and Letters, 

4 Mysterious Island, 

3 Farm Legends, 
2 Three Bndea, 



1 

\ 
1 



12 






2 


00 




1 


50 




3 


50 




3 


00 




2 


50 




1 


76 


38 



7* 



Rec^d payment, 

John B. Tibbets, 

for Qladdiis^q ^.'^'iLQ. 



61 



154 

Mbs. QsosaK GoBDON, 
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PmLADELPHIA, Oct. \, 1874. 



TtrnuiZaday. 



Bought of WALKER & BROUGDEB. 



Pr. W. Q. Ewers and Basim 
" Cov'd Soapg 
" Brush Tra/B 

Doe. " Bowls 
Mugs 



' Stem 

■ Glaus Peppera 

' Indiridual Sails 

1-3 in 1-6 in 1-7 i: 
100 150 
Crate and Porterage 



' Oval Glass Dishea - 



200 



1.40 








fid 








fid 








1.73 


1 


M 




ion 








1 VA 








50 










1 


25 


18 











^^^^ 1-3 la 1-8 In 1-7 In 

nOTTfc — ; — - means that there are 

100 150 .200 
% tl, 1 dozen 6 incb @ $1.60, and 1 dozen 7 Inch % 



Ur. Hrhbt Cadt, 



STATEMENT OF ACCOUNT. 

New York, A^ 1. 1878. 

In % wflA BADEAU & LOCKWOOD, 



Tol5DnimsofFiga, 

" 9 Boxes Oranges, 
' 12 " Lemons, 

' 4 Barrels Dried Apples, 
' 10 " " Peaches, 

' 30 lb. Leghorn Citron, 



Br 2 bbl. Superfine Slate Flour, 

^ 200 lb. Buckwheat " 

1 Firkin Butter, 56 lb., 

100 lb. Corn Meal, ^ 0- 

Caah, 



Balance due Badpau & Lockwood, 
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Kb, John Wallsb, 
Tenm: SOdoyt. 



Cincinnati, O., Sept 26t?^ 1874 
Bought of TIERNEY & GARDEN. 





i 


Dozen Gents Blk. Fur Hats, 


16l50 








i 


U it u tt u 


19 50 








1 


U It It tl u 






18 


00 




1 f 


" Boys " 8ax, " 

U U tt it tt 


900 








1 • 


12,00 








^ 


« Children's Fancy " 
" Ladies Trimmed " 


600 








1 y 


15 00 








1 • 


*' " Untrimmed " 


7 


50 


— 


— 






LeflH QfSf, 






67 


n 



Receiyed payment, 

TiERNEY & Garden, 

Per J. W. M. 



Messrs. Wilet & Morton, 



PlTTSBUROH, IfoV, 1, 1876. 

Bought of J. G. HERR & CO. 



2 
i 

1 

i 

40 
14 

3 



Doz. Rubber Long Combs, 



Gro. Horn 



tt 



3.50 4.50 6.00 



#8' 10' 12 
Doz. Tooth Brushes, 

" Jet Sets, 

Gro. Rubber Coat and Vest Buttons ea. 1.00 & 75, 
Gt. " Black Suspender " 

Yd. Jaconet, 
" Irish Linen, 

1^ Q-ii, Tr 1 * T?-ui. 65 72* 1.35 2.00 
Pes. Silk Velyet Ribbon rrr* -KTf ~i"> -~2r » 

1} 2J ' 4 o 



Less A, 



4 


50 




1 


75 




7 


25 


1 


1 


62 
20 






67 


47 



76 



07 



Rec'd payment, 

J. G. Herr & Co. 
NoTB. — This bill shows another method of abbreylating entries of similar 



items. J Gro. Horn Combs ^-., — '— , 



6.00 



, means that there are } gross 



^,_ 10 ' 12 
No. 8 @ $3.50. i gross No. 10 @ $4.50, and } gross No. 12 (c^ $6. In the 
last item 1|, 2|, etc., are the width of the ribbon, the upper numbers being 
tbc price as before. 
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J. T. WAt & Co 

In%mlh WOOD, MAR8H & HBTWARD, 



1875 






'18T5 








Sept. 


as 


To I PC. Bine Anchor 
Cloth 38' yd. @ 


Oct. 


3 


Bflpc. Irish LlQCD 












171 yd.@57'*, 
" 3 p™. Plflld Jaco- 








15.63', 




30 






so 


"3pca.BlMkCloth 






nets 60 yd.®37>« 








4ayd.@tT.65, 


Not. 


30 


"1 pc. Swiss Mull 




Oct. 


8 


"lpc.Doe«kiDC«. 
Blioere 31 yd. ® 
»1.87.', 


ran. 


3 


a)ya.®3a»*, 
■' Note for Balance 
©30 dL, 


rso 


Not. 


9 


"ap».BlackKlb'd 


























©$1.63, 










Dee. 


" 


" 3 pes. Ftahep-i 
Tweed 61> yd. 

" a pea. ^rowB Cor- 
duroy *1> yd.® 






/ 




" 


30 






/ 








•1.13', 


- 




/ 


— 



^VKITTEir ESBRCISBS. 

236. Let papils make out billa, accouots, and invoices 
in proper form, ^om the following statements: 

1. The Lafayette Restaurant ordered Oct. 10, 18T6, fropi' 
Thos. Bradley, the following ; 67 lb. Riba of Beef @ 20/ ; 
2 Kidneys, @ 15/; 3 Lambs, @ $5 ; 3 Oalvcs' Heads, @ 
75/; 8 Sweetbreads, @30/; 2 Calves' Livers, @ TO/; 3T 
lb. Veal, @ 17/; make out the bill. Ana. |41.04. 

2. EugeDe G. Blackford delivered the following, June 12, 
1876, at the Continental Hotel: 15 Salmon, @ 30/; 37 
Lobsters, @ 10/; 5 Fresh Mackerel, @ 12/ ; 7 Spanish 
Mackerel, @ 20/; 2Shad,@40/; 12 Soles @ 10/; 9 Sea- 
bass, @ 10/; 15 Sheepheads, @12/; 3 doz. Soft Crabs,® 
50/; 1^ doz. Frogs, $1,75; extend the items and find the 
footing of the bill. Ana. $19.03. 

S. James Thomson bought of William Wilson, Pittsburgh, 
Jan. 20, 1873, 1 lb. Citric Acid, $1.55 ; 5 lb. Chloride Lime. 
- @ 8/; jar 20/; 10 lb. Epsom Salts, @ 5/; 3 lb Gum 
Shellac, @ 60/; 1 doz. Wilson's Cod Liver Oil, @ $7 ; Jdoa. 
Mishler's Herb Bitters, @ |8 ; 2 lb. Carbolic Acid Crystala, 
@ $1. 76 ; what was the amount of the bill f Ans. $18.95. 
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4. Tyndale & Co., Philadelphia, sold to Mrs. John Smith, 
Dec. 31, 18T4, the following articles: 1 Soup Tureen, @ 
$3.60; 2 Sauce Tureens, @ $1.26 ; 1 doz. Tulip Goblets, @ 
$1.40 ; 1 doz. Individual Salts, @ 60/ ; 2 Glass Pitchers, 
@ 62^/ ; 3 Oval Glass Dishes, @ 60/ ; 1 Glass Nappy, @ 
76/; 4 Cov'd Dishes, @ $1.26 ; 3 doz. Stoneware Plates, — 

1 doz. 6 in., @ $1.25, 1 doz. 1 in., @ $1.40, 1 doz. 8 in., @ 
$1.60 ; required the bill, receipted. Ans. $20.66. 

5. Mrs. Amelia Watson, Newark, N. J., presented the fol- 
lowing bill to James Haven, March 1, 1876 : Board for 4 
weeks, @ $9 ; fuel and light 4 weeks, @ $1.60 ; washing 6^ 
doz. @ $1. Mr. Haven presented the following bill to Mrs. 
Watson at the same date: February 6th, 16 lb. Tea, @ 76/; 
10 lb. Coffee, @ 35/; February 9th, 26 lb. Granulated Sugar, 
@ 12^/; 6 lb. Brown Sugar, @ 10/; 1 barrel No. 1 Mack- 
erel, $26 ; February 26th, 6 lb. Butter, @ 50/, and 1^ dozen 
Eggs, @ 42/. Make out both bills, receipting the smaller 
and crediting the amount upon the other. Ans, Bal. $1 — . 

^6. August 26, 1875, Franklin S. Fuller, of Memphis, 
Tenn., purchased of Kuhn & Furst, Philadelphia, 26 boxes 

Raisins, @ ii-^, ^ ; 350 lb. Currants, @ 1|^, ^^; 150 

lb. Dates, @ 6^/; 100 lb. Turkish Prunes, ©8^/; 126 lb. 

60 76 
French Prunes, (c^ ttzj^ tttt-^; 12 bunches of Baracoa 

^^ 16/ 12^/' 

Bananas @ $1.76; and gave a due bill for amount. Make 
out bill and receipt it. Ans. $150. 

7. Mr. Thomas Walker, of Aiken, S. C, bought of Hess, 
Rogers and Chambers, Philadelphia, the following articles, 
Oct. 14, 1876 : 3 doz. Ladies' Berlin Gloves, @ $2.25 ; 1 doz. 
Ladies' White Silk do., @ $5.50 ; 1 doz. do. Berlin ^ Gaunt- 
lets, @ $3.75; 1 doz. Colored Buck do., @$15; 1 doz. 
Ladies' Black Jouvin Kid Gloves, @$16;i doz. White do., 
@ $15; 2 doz. Gents' Buck Driving Gauntlets, @ $16.60; 

2 doz. Gents' White Kid Gloves, @ $11 : 1 doz. Child's White* 

„ 80 90 95 100 110 , ,^.,,^ 

Cotton Hose, — -, -rr, -r » .« » -^ » make out bill for amount, 

3 3 4 4 

deducting 20%. Aus. %^\A^, 
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SECTION VI. 
DENOMINATE NUMBERS. 

287. A Denominate Number is a concrete namber in 
v^hicn the unit is a measure; as 3 feet, 4 pounds^ etc. 

I338. A Measure is a unit by which quantity of magni- 
tude or continuous quantity is estimated numerically ; as, a 
yardf a pound, etc. 

239. A Compound Number is a number which ex- 
presses several different units of the same kind of quantity ; 
as, 4 yd. 2 ft. 11 in. 

240. The Terms of a compound number are the num^ 
hers of its different units. Thus the terms in the example 
given are 4 yd., 2 ft., and 11 in. 

241. Similar Compound Numbers are compound 
numbers which express the same kiud of quantity. 

242. Denominate Numbers may be embraced under 
eight distinct classes, as follows : 

1. Value* 5. Volume. 

2. Weight. 6. Capacity. 
8. Length. 7. Time. 

4. Surface. 8. Angles. 

Note. — Concrete numbers are of two classes : Ist, those in which the 
unit is natwal ; 2d, those in which it is artijicial. Natural units are such 
as exist in nature, and artificial units are those which are agreed upon to 
measure quantity of magnitude. The latter are called denominate numbers, 

MEASURES OF VALUE. 

I343. The Value of anything is its worth, or that prop- 
erty which makes it useful or estimable. 

344. Money is the measure of the value of things. It 
is of two kinds, coin and paper money. 

345. Coin, or Specie, is metal prepared and authorized 
by government to be used as money. 
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!246. Paper Money consists of printed promises to pay 
the bearer a certain amount, duly authorized to be used as 
money. 

247. Currency is whatever circulates as money. It in 
of two kinds, specie currency and paper currency, 

248. Legal Tender is a term applied to money which 
18 required by law to be accepted in payment of debts. 

1^9. An Alloy is a baser metal compounded with either 
Ifold or silver for the purpose of rendering it harder and 
more durable. In coinage, the alloy is considered as having 
OP value. 

UNITED STATES MONEY. 

Id50. United States, or Federal Money, is the legal 
currency of the United States. 





TABLE. 






10 mills (m) 


• 


= 1 cent 


ct. 


10 cents 


. 


= 1 dime 


d. 


10 dimes 


. 


• 

= 1 dollar 


$. 


10 dollars 


. 


= 1 eagle 


E. 



I. Namb. — United States money is so called because it Is the money of 
the United States. It is called Federal Money because it was the money 
of the Federal Union. It was adopted by Act of Congress, -^"C* ^* 1786. 

II. Terms. — The term dollar is supposed to be from Dale or IkiLeburg^ a 
town where it was first coined ; dime is from the French divmey meaning 
a tenth ; cent is from the Latin cerUuniy a hundred ; mill is from the Latin 
mille, a thousand ; eagU is from the name of the national bird. The cent 
was proposed by Robert Morris, and named by Thomas Jefferson. 

III. Unit. — The unit is the gold dollar. The currency is founded upon 
the decimal system, dimes, cents, and mills being written as decimals. 
This gives great simplicity to the operations. 

IV. Coins. — The coins are of gold^ silver j nickel^ and bronze. The gold 
coins are the double eagle, eagle, half-eagle, quarter-eagle, three dollars, 
and one dollar. The silver coins are the trade dollar, half-dollar, quarter- 
doUar, twenty-cent piece, and dime. The nickel coins are the three-cent and 
fi»e^mt pieces. The bronze coin is the cent. The silver half-dime and 
three-cent piece, the bronze two-cent piece, the nickel cent, and the old 
copper cent and half-cent, although still seen in circulation, are no longei 
coined. The mill has never been a coin ; it is merely a convenient name 
for the tenth part of a cent. 

V. Composition. — The gold and silver coins consist of 9 parts of pure 
metal and 1 part alloy. Ine alloy of the silver coin consists of pure cop 
per ; the alloy of the gold coin consists of silver and copper, the silver not 
to exceed ^ of the alloy. The nickel coins contain ^ nickel and | copper. 
The broiuse coins consist of 95 parts copper, and 5 pfluls tin and zinc. 
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YI. Oold coins are a legal tender for any amonnt ; silver coins, of the 
present coinage, for any amount not exceeding $5 in any one payment; 
bronze and nickel coins for any amount not exceeding 25 cents in any one 
payment. 

MEBTTAIi SXSBCISES. 

1. How many cents in li? IA? If? $J? $1? $1? $1? 

a. What part of a dollar is 10 cts.? 12^ cts.? 20 cts.? 25 cts.? 16] 
cts.? 33} cts.? 37i cts.? 50 cts.? 62^ cts.? 75 cts.? 83J cts.? 

Z. What part of 5 eagles is 15 dimes? what part of 12 cents is | 
of a dime? 

4. How many eagles in 60 dollars? in 400 dimes? in 8500 cents? 
in 25,000 mills? 



ENGLISH, OB STEKLTNG MONEY. 

Id51. English, or Sterling Money, is the legal currency 
of England. 

TABLE. 

4 farthings (far. or qr.)=l penny . d. 

12 pence . . =sl shilling . s. 

20 shillings . . = 1 pound or sovereign, £ 

21 shillings. . =1 guinea . G. 

I. Name. — The term Sterling is supposed to be derived from U<uterlitigj 
the name ^ven to early German traders, who came from the east to Eng- 
land. Their money was called Easterling Money, which was contract^ 
into Sterling Money. 

II. Terms. — The term farthing is a modification of " four things," tl e 
old English penny being marked with a cross so deeply impressed that it 
c6i:^ld be broken into two or four pieces, called respectively half-penny and 
four thing*. The Pounds as a meaBure of value, was derived from the 
pound as a measure of weight, 240 pence formerly weighing a pound. 
The guinea is so called because the gold of which it wa* first made came 
from Guinea, in Africa. 

III. Symbols. — The symbols £., s., d., qr., are the initials of the Latin 
words libra^ solidus^ denarius^ and quadrant; signifying respectively, pound, 
shilling, penny, and quarter. 

IV. Unit. — The unit is the /)<w*mi, represented by the sovereign and £1 
bank note. Its value by late act of Congress is fixed at $4.8665. 

V. Coins. — The coins are of three classes : gold, silver, and eoj^>eT. The 
gold coins are the sovereign (=£1), and half sovereign (=10 s.), guituoa 
(«21s.) and half guinea (=106. 6 d.). The silver coifis are tlie cr&»n 
(=5 s. ) , the ?uilf crown (=2 s. 6 d. ) , the florin (=2 s. ) , the shilling, and the 
sir-penny, four-penny, and three-penny pieces. The copper coins are the 
penny, half -penny, AXid farthing. 

VI. Composition.— The standard for gold coins Is 22 carats fine, that fs, 
11 parts pure gold, and 1 part alloy. The standard for silver is 87 parts 
pure silver and 3 parts alloy, hence the silver coins are ^ pure, and ^ cop 
per. Pence and half-pence are made of pure copper. 
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MSHTAIi £X£B€ISi:S.' 



How many 

1. Farthings in 6 pence ? 

2. Pence in 8 shillings? 

3. Shillings in 108 pence? 



4. Shillings in 25 ponnds? 

5. Pounds in 480 shillings ? 

6. Pence in 124 guineas? 



7. What part of 2 pence is 6 farthings? What part of 3 shillings 
is 5 i)ence ? 

8. What part of 16 pence is } of a shilling ? What part of a guinea 
Is ] of a pound? 

WBITTEN EXSBGISSS. 

1. How many pence in £16 lis. 10 d.? 

^ OPEBATIOK. 

Solution. — In one pound there are 20 shillings, £ g^ j^ 

and in £16 there are 16 times 20 shillings, which, ^6 11 10 

increased by lis., are 331 shillings. In one shilling 20 

there are 12 pence, and in 331 shillings there are ■^— r 

331 times 12 pence, which, increased by 10 pence, ^J 

equals 3982 pence. £? 

3982d. Ans, 

2. How mftny pounds, shillings, and pence in 4367 pence 1 

Solution. — There are 12 pence in one shil- operation. 

ling, hence in 4367 pence there are as many d. 

shillings as 12 is contained times in 4367, which 12)4367 

are 363 shillings and lid. remaining. There Q|(mft[^ -lid 

are 20 shillings m one pound, hence in 363 ' j^ 

shillings there are as many pounds as 20 is con- *-^° - o s. 

tained times in 363, which are £18 and 3 shil- Aru. £18 3 s. lid. 
lings remaining. Hence in 4867 d. there are 
£18 3 s. 11 d. 

8. How many farthings in 9 s. 8d. 3far. ? Ans, 467 far. 

4. Farthings in £19 17 s. lid. 2 far.? Am. 19102 far. 

5. Shillings, pence, and farthings, in 7859 far. ? 

Ans, 163 s. 8 d. 3 far. 

6. Pounds, shillings, etc., in 58763 far.? 

Ans. £61 4 s. 2 d. 3 far. 

CANADA MONEY. 

252. The Currency of Canada is nominally the same 
as that of the United States, the table and denominations bo- 
ing the same. 

Sl^3« Jhe decimal currency was adopted in 1858, the Act 
taking effect in 1859, previous to which their currency >^aa 
the same as the English. 
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I. Coins. — The coins consist of silver and copper. The tilver eoint are 
the 50-cefit piece j the 25-cent piece^ the shillir^ or ''M-cent pieccy the dimej the 
half-dime. The copper coin is the cent. 

IV. Value. — The coins are nominally equal to the corresponding coins 
of United States money, but the intrinsic value is a little less. The eagle 
of the United States is the legal tender for sums of $10 and upwards. 

III. Composition. — The silver coins consist of 925 parts silver and T5 
parts copper ; or 87 parts silver to 3 parts copper, the same as the Eugllsb 
silver coins. 

FRENCH MONEY. 

Sl^4. French Money is the legal carrencj of France. 
The unit is the franc, whose value is 19.3 ceots. 

255. The Franc is divided into tenths and handredths, 
called respect! v^elj decimes and centimes. The decime^ like 
our dime, is not used in business calculations, but is ex- 
pressed by centimes; thus, instead of 5 decimes we say 50 
centimes. 

GERMAN MONEY. 

Id56. The German Empire has adopted a new and uni- 
form system of coinage. 

257. The Unit is the mark (Beichsmark) worth 23.85 
cents, and this is divided into 100 pfennige. 

WBITTEH EXEBGIBES. 

1. How many dollars in 25.50 francs? Ans, $4.9215. 

2. How many francs in $256 ? Ans, 1326.42+fr. 
8. How many dollars in 753 marks 15 pfennige ? 

Ans. $179,626+. 
4. How many marks in $456.25? Ans. 1913 — marks. 
5* Bought an opera-glass for 20 francs ; what did it cost 
in United States money? Ans. $3.86. 

MEASURES OF WEIGHT, 

!^8. Weight is the measure of the force by which 
bodies are naturally drawn towards the earth. 

239. There are three kinds of weight in common nse . 
Troy Weight, Apothecaries^ Weight, and Avoirdupcu 
Weight. 
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TROY WEIGHT. 

12GO. Troy Weight is used in weighing geld, silyer, 
jewels, liquors in philosophical experiments, etc. 

TABLE. 

24 grains (gr.) «= 1 pennyweight, . . pwt 

20 pennyweights =s 1 ounce, . . . • . oz. 
12 ounces a* 1 pound, . . . .lb. 

I. Name. — The term Troy is said to be deiiyed from TrcyeSy the oame 
of a town in France, where this weight was first used in Europe. It was 
brought from Cairo in Egypt during the crusades of the 12th century. 

II. Terms. — The term pound is from the Latin pendo^ to bend or toe^h. 
The term ounce is from the Latin utieia, a tweljXh party the ounce being 
one-twelilh part of a pound. The pennyweight was the weight of the oid 
English silver penny. The term grain originated in the custom of using a 
number of grains of wheat for the weight of a penny. These grains were 
taken from the middle of the ear, and well dried, thirty-two at first, and 
afterwards twenty-four, being used to make a pennyweight. 

ni. Stmbols. — The symbol oz. is thought to be from the Spanish word 
onza, signifying ounce ; though Webster derives it from the use of the ter- 
minalion 5 to express abbreviations, which was afterwards changed to z , 
lb. is from liJbray the Latin for pound. JSot. is a combination of p, for 
penny y and wt. for weight. 
IV. Unit. — The standard unit of weight is the Troy pound. It is equal 
the weight of 22.7^:i77 cubic inches of distilled water, at the tempera* 
ture of 89.83° Fahrenheit, barometer at 30 inches. 

MEJITAI« EXERCISES. 

How many 



1. Grains in 6 pwt.? 5 pwt.? 

2. Pwt. in 72 gr.? in 144 gr.? 

3. Pwt. in 7 oz.? 9 oz.? 

1, "What part of a pound Troy are 4 oz.? 6 oz.? 8 oz.? 
8. How many parts pure gold in a ring 18 carats fine ? 



4. Ounces in 100 pwt.? dO pwt ? 

5. Ounces in 9 lb.? 11 lb.? 

6. Pounds in 120 oz.? 144 oz.? 



WRITTEN EXERCISES. 

How many 

1. Grains in 7 pwt. 15 gr. ? Ans. 183 gr. 

2. Grains in 6 oz. 14 pwt. 13 gr. ? Ans. 2749 gr. 
8. Lb., oz., and pwt. in 758 pwt. ? Ans. 3 lb. 1 oz. 18 pwt. 
4. Oz., pwt., and gr. in 6275 gr.? Ans. 13 oz. 1 pwt. 1 1 gr. 
6. Grains in 10 lb. 11 oz. 17 pwt. 19 gr.? Ans. 115147 gr. 
6. Pounds, oz., etc., in 18759 gr.? 

Ans. 3 lb. 3 oz. 1 pwt. 15 gr. 
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APOTHECABIES' WEIGHT. 

261. Apothecaries' Weight is used in prescribing and 
mixing dry medicines. Medicines are boaght and sold by 
Avoirdupois Weight. 

TABLE. 

20 grains (gr.) . . . = 1 scruple, .... B. 

3 scruples . . . . = I dram, .... 3. 

8 drams • . . . = 1 ounce, .... 5* 

12 ounces . . . . = 1 pound, .... lb. 

I. Namx. — The name arises from the weight being used by apothecaria, 

II. Terms. — The term scniple is from the Latin scrupidus, a little Hone, 
The term dram is from the Greek drachmoy a piece of money. 

III. Symbols. — The symbols have been supposed to be modifications of 
the figure 3, suggested by there being 3 scruples in a dram. Another 
supposition is that they are from inscriptions upon the ancient monuments 
of Egypt. 

IV. Unit. — The Unit is the pounds and is identical with the Troy pound, 
as are also the ounce and grain, the ounce being differently divided. 

V. Physicians use the Roman notation in writing prescriptions, using the 
small letters, preceded by the symbols, and writing j for i when it termi- 
nates a number. Thus, 12 gr. is written gr.xij. ; 2 scruples, ^ij. £^ is an 

abbreviation for recipe^ take; li or aa (from the Greek ava) means, oj 
each ; as. for temit or AaZ/, as ^I^&s* means 4^ scruples ; P. for particula, or 
little part} P. aeq, for equal parts i q. p., quantum placet j as much as you 
please, 

nEBTTAIi EXSBGISEB. 

How many 



1. Grains in 79? Ug? 

2. Scruples in 93? 16,^? 

3. Drams in 249? 96 9? 



4. Drams in 55? 7?? 

5. Oum-^sinSS^? 96 5? 

6. Pounds in 108 g? 1683? 



1, How many doses of 8 grains each, can be made from an ounce 
of quinine? 

WRITTEN EXEBC18ES. 

How many 

1. Drams in 7ft). 5 S? Ans. 7125. 

?. Pounds and ounces in 2395 ? Ana. 19ft). 115- 

8. Scruples in 19ft). 83 53 23 ? ' Ans, 56813. 

4. Grains in 47ft). 105 73 23 19gr.? An^. 275999gr. 
6. Pounds, etc., in 92375gr.? Aiia. Ij5ft). 35. 13 15gr. 
6. How many pills of 4gr. each, can be made from 33 29 
of calomel? Anf 55. 
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AVOIRDUPOIS WEIGHT. 

262* Avoirdupois Weight is used for weighing everj- 
thing except jewels, precious metals, etc. 

TABLE. 

16 ounces . . =1 pound, . . lb. 

100 pounds . . =1 hundredweight, cwt. 

20 hundredweight . = 1 ton, . . T. 

I. KAins.— The term AwArdupois is probably from the Fvench avoir du 
pwUf to have weight, 

II. Tekms. — The term ton is from the Saxon tunney a ca»k. The origin 
of the other terms has already been given. The symbol cwt. is from centum^ 
hwndredf and weight. The term dram has been used for ^ of an ounce, but 
ifi obsolete, fractions of an ounce being used in business transactions. 

III. Unit. — The unit is the pound. It is derived from the Troy pound, 
and contains 7000 grains Troy. It is equal to the weight of 27.7015 cubic 
Inches of water at 39.83° Fah., the barometer being at 30 inches. 

IV. In Great Britain 28 lb. equal 1 qr., 112 lb. equal 1 cwt., and 2240 lb. 
equal 1 ton. These are called the long hundred and long ton; they were 
formerly used in this country, but are now used only at the custom-houses 
In invoices of English goods, in the wholesale iron and plate trade, and in 
wholesaling and freighting coal from the coal mines of Pennsylvania. 

V. The following denominations are frequently used : 

100 lb. of raisins make 1 cask. 

" flour " 1 barrel. 

" pork, beef, or fish 1 barrel. 

" lime " Icask. 

" salt at N. Y.S.worksl barrel. 

" rice 1 barrel. 



25 lb. of powder make 1 barrel. 


100 


56 " butter " 1 firkin. 


196 


W " " " Itub. 


200 


100 " grain or fiour " 1 cental. 
100 " dry fish " 1 quintal. 


240 


280 


100 " nails " 1 keg. 


600 



HENTAI* EXERCISES. 

How many 

1. Ounces in 8 lb. ? 121b.? 

2. Pounds in 112 oz. ? 9 cwt. ? 

5. How many cwt. in J of a ton? in J of a ton? 

6. How many pounds in 50 cwt ? in 75 cwt. ? in 80 cwt ? 



3. Cwt. in 4800 lb.? 1000 T.? 

4. Tons in 2200 cwt ? 2500 cwt ? 



'WKITTXSN BXBRCISBS. 

How many 

1. Pounds in ST. 16 cwt. 75 lb.? Arts, 116751b. 

2. Tons, etc., in 7897 pounds ? Arts. 3 T. 18 cwt 97 lb. 
8. Ounces in 29 cwt 73 lb. 15 oz.? Ans, 47583 02. 

4. Ounces in 6T. 831b. 13 oz.? Atib. 193341 oz. 

5. Tons in 117309 ounces ? Ans. 3 T. 13 cwt 31 lb. 13 oz. 
6« Which is heavier, and how much, a pound of lead or a 

pound of gold ? 
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7. Which is heavier, and how much, an ounce of feathers 
or an ounce of silver? 

MEASURES OF LENGTH. 

263. Measures of Length are used in measuring length, 
breadth, height, distance, etc. 

364. A Line is that which has length without breadth 
or thickness. It is estimated by ascertaining how many 
times it contains some definite length, regarded as a unit of 
measure. 

265. An Angle is the opening ^ 
between two lines which diverge 
from a common point. Thus ACD 
and DCB are angles. ^ -^ b 

266. The Vertex of an angle is the point from which 
the two lines diverge ; thus, C is the vertex of the angk 
BCD. 

267. A Right Angle is formed by 
one line perpendicular to another; as 

ABC or CBD. One line is perpendicular 

to another when it makes the two adjacent * 

angles equal. 

LONG MEASUKE. 

268. Long Measure is used for the general purposes 
of measuring length and distances. 

TABLE. 

12 inches (in.) ... =1 foot, .... ft. 

3 feet =^1 yard, .... yd. 

5^ yards, or 16^ feet . =1 rod, . . . . rd. 

320 rods =1 statute mile, . mi. 

3 miles =1 league, . . . lea. 

69.16 miles (69^ nearly) =1 degree of latitude, deg. or ®, 

or of longitude at the equator. 

1 Terms. — The term inch Is from unetOj a twelflh; foci Is from the 
human foot ; yard was a rod or Khoot ; rod is from a meatntring stick or 
rod/ furlong ^ which has now become obsolete, is from /«r, furrwiy and 



O 
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langf long, the length of a furrow ; mUe is from mille paMfiunif 1000 paces j 
9pan is the space measured from the end of the thumb to the end of the 
little finger extended; cubit, from the elbow to the end of the middle 
finger ; fathom., the length of the two arms extended. The ancient yard 
of England is said to have been determined by the length of the arm of 
King Henry I. 

IL Unit. — The ttandard unit of length is the yard, from which all other 
measures of length, and also those of capacity, weight, etc., are derived. 
It is identical w4th the Imperial yard of Great Britain, which, under Wil- 
liam IV., was declared to be fixed by dividing a pendulum, which vibrates 
seconds in a vacuum, at the level of the sea, at 62^ Fah., in the latitude 
of London, into 391393 equal parts, and taking 360000 of these parts for 
the yard. Subsequent scient&c experiments have proved that such a 
standard is impracticable. — See Brooks^s Philosophy of Arithmetic, 

III. Thb Mile. — The geographic or nautical mile is equal to 1 minute of 
one of the great circles of the elEirth ; hence it equals ^ of ^^^ of the cir- 
cumference of the earth, which equals about 1.15 statute miles. The 
English mile is the same as that of the United^ States. 3 statute miles 
maKe a larid league ; 3 nautical miles make a nautical league. 

IV. Other Measures. — The following denominations are frequently 
used : in clock-making, 6 points = 1 line, and 12 lities = 1 inch ; in measur- 
ing the foot, 3 barleycorns or sizes =■ 1 inch ; in measuring the height of 
horses, 4 inches = 1 fiand, the measure being taken directly over the fore- 
shoulder ; 1 span = 9 inches ; 1 common cubit = 18 inches, and 1 sacred 
cubit = 21.888 inches ; 1 pac« = 3.3 feet ; a knot is equal to a nautical mile. 
Formerly 40 rods made 1 furlong and 8 furlongs one mile, but these are 
seldom used. 

^ HENTAIi EXERCISES. 

How many 



1. Feet in 72 in.? 14 yd.? 

2. Yards in 36 ft.? 10 rd.? 
8. Rods in 22 yd.? 2 fur.? 



4. Furlongs in 200 rd.? 7 mi.? 

5. Miles in 820 fur.? 9 lea.? 

6. Yards in 36 inches? 72 in.? 



7. "What part of 1 yard are 2 ft. ; and what part of 2 furlongs aiii 
6| yards? 

8. How high is a horse Wiiich measures 15\ hands in height 7 

'WRITTEN BXRRCISBS. 

1« Kedace 27 ft. 8 in. to inches. Ans, 332 in. 

2. 3 rods 4 yd. 2 ft. to feet. Ans, 63^ ft. 

8. 567 inches to rods. Ans. 2 rd. 4 yd. 2 ft. 3 in. 

4. 243 rd. 7 in. to inches. Ans. 48121 in. 

5. 19870 ft. to miles. Ans. 3 mi. 244 rd. 1 yd. 1 ft. 
8. 277 rd. 4 yd. to yards. Ans. 1527^ yd. 

7. 70287 in. to miles. Ans. 1 mi. 34 rd. 5 yd. 1 ft. 3 in. 

8. 3 mi. 265 rd. 7 in. to inches. Ans. 242557 in. 

9. If the Atlantic is 3000 miles wide, how many feet if 
that, and how many steps, 3 feet long, would a person tak€ 
to walk the distance ? Ans. b^^OQQQ i^X^V^. 
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SURVEYORS' LINEAR MEASURE. 

269. SnrveyorB' Linear Measure is used by sarvey- 
ors and engineers in measurin^i^ the dimensions of land, dis- 
tances, etc. 

TABLE. 

7 92 inches (in.) . . = 1 link, . . li. 

1 00 links . . . = 1 chain, . . ch. 

80 chains . . . = 1 mile, . . mi. 

I. N^ME. — Oitnter'8 Chain is named after the reputed inyentor, Edmuod 
Ganter, an Ez^lish mathematician, bom 1581. 

II. Unit. — The unit is a chain called Ounter*8 Chain^ which consists of 
100 links, and is 4 rods, 66 feet, or 792 inches long. 

III. The denomination rods is seldom used by surveyors, distances being 
represented in chains and links. Since each link is t^j^ of a chain, the num- 
ber of links is generally expressed as a decimal ; thus, 5 chains and 47 Unks 
are written 5.47 chains. Engineers generally use a chain 100 feet long. 

MARINERS' AND CLOTH MEASURES. 

270. Mariners' Measure is used by seamen in meas- 
uring distances, the depth of the sea, etc. Cloth Measure is 
used for measuring cloth, ribbons, etc. 

mariners' measure. 
6 feet % =1 fathom. 
120 fathoms =1 cable length. 
880 fathoms =1 mile. 



I. The foot and yard of these two measures are the linear foot and yard. 
The nail in Cloth Measure is obsolete. At the custom-houses the yard is 
divided into tenths, hundredths, etc. 

U. In the old table of Cloth Measure there were given 3 qrs. » 1 EU 
FlemJah ; 5 qrs. » 1 Ell English ; 6 qrs. «* 1 Ell French ; 6 qrs. X^in. »» ] 
£11 Scotch. 

MENTAIi EXEBCISES. 

How many 

1. Inches in a chain? 

2. Feet in a chain? a fathom? 



OLOTH MEASURE. 



I yard 


= 36 inches. 


i yard 


= 18 inches. 


i yard 


= 9 inches. 


iyard 


= 4^ inches. 



3. Feet in 6 fathoms? 

4. Feet in a cable length? 



IVRITTBN BXBRCISBS. 

1. Reduce 4 miles to links. Ans. 32000 IL 

2. Reduce 7 mi. 63 ch. to links. Ans. 62300 li. 
8. Reduce 7856 fathoms to miles. Ans, 8 mi. 816fath. 
4. Reduce 98763 in. to chains. Ans. 124 ch. 70 li. | in. 



XSASUBXS OF SUBFAOl. 



ie9 



MEASURES OF SURFACE. 

V 371. A Surface is that which has length and breadth 
without thickness. 

3TI3. A Square is a plane surface which has 
four equal sides and four right angles. 



378* All Sur&ces are measured by ascertaining the 
number of times the j contain a small square regarded as the 
unit of measure. 

Thus, in the sur&ce in the margin there are three 
rows of squares, each row containing 4 8(][uareB; 
hence there are 3 times 4 or 12 squares m ail; 
and since these make up the entire surface, the 
measure of the surface, odled its areoy is 12 square 
onitB. 



SURFACE OR SQUARE MEASURE. 

374. Surface or Square Measure is used in measuring 

surfaces, as land, boards, amount of painting, papering, 
plastering, pacing, etc. 

TABLE. 

144 square inches (sq. in.) = 
9 square feet 




square yards, or) 
272^ square feet, j 

160 perches 

640 acres 



1 square foot, sq. ft. 
1 square yard, sq. jd. 

1 perch or sq. rod, P. 

1 acre, . . A. 
I square mile, sq. mi. 



I. Terms. — Pereh is from the French perche^ a pole ; acre was primarily 
an open plowed or sowed field. 

II. Unit. — The unit for land Is the acre: for other surfaces it is usually 
the nqtutre yard, 

III. The Perch is a surface equal to a tquare rod. The rood is found now . 
only in old title-deeds and surreys ; it is equal to 40 perches. 

iV. A square piece of land, measuring 209 feet, or about 70 paces on each 
tide, equals very nearly one acre. 

HE^TTAI. EXEBCI8K8. 

How many 

1. Square inches in 3 sq. ft.? 5 sq. ft? 

2. Square feet in 720 sq. in.? 7 sq. yd.? 

3. Square yards in 144 sq. ft.? 5 P.? 

4. PercheB in 121 gq yd.7 12 R.f 

8 
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y Roods in 160 P.? 15 A.? 

6. Acres in 84 R.? 8 sq. mi. 

7. What is the difference between 8 feet square and 3 square feet? 
between 4 inches square and 4 square inches? 

WBITTSN EXERCISES. 

1. Reduce 9870 P. to acres. Ana. 61 A. 110 P. 

f . 313 P. to square yards. Ans, 9468J sq. yd. 

8. 3 A. 133 P. to square feet Ana. 166889^ sq. ft 
4. 109 P. 17 sq. yd. to sq. in. Ana, 4295268 sq. in. 
6. 238975 sq. ft. to acres. 

Ana. 5 A. 77 P. 211 sq. ft. 180 sq. in. 
6« 9876543 sq. in. to acres. 

Ana. 1 A. 91 P. 252 sq. ft. 51 sq. in. 

SURVEYORS' SQUARE MEASURE. 

275. Surveyors' Square Measure is used by sarvey* 

ors in computing the area of land. 

TABLE. 

10,000 square links (sq. li.) = 1 square chain, sq. ch. 

10 square chains . . = 1 acre, . . A. 

640 acres . . . = 1 square mile, sq. mi. 

36 sq. mi. (6 miles square) = 1 township, Tp. 

Also ^25 sq. li. = 1 perch ; 16 perches = 1 sq. chain ; 10 sq. ch. «= 1 
acr»; or 40 perches = 1 rood ; 4 roods = 1 acre. The perch and rood art 
not so much used as formerly, the contents of land being commonly estt 
mated in square miles, acres, and hundredths. 

MEBTTAIi £XEB€IS£S. 

How many 

1. Square links in 4sq. ch.? 

2. Square chains in 60000 sq. li.? 

3. Acres in 60 sq. ch.? 2 sq. mi.? 

4. Sq. chains in 66 acres? 42 acres? 

5. Square miles in 1280 A.? 2 Tp.? 

«. Townships in 72 sq. mi.? 144 sq. mi.? 

WBITTRN EXEBCISES. 

1, Eeduce 21 sq. mi. 65 A. 9 sq. ch. to sq. links. 

Ans. 1350590000 sq.lL 

. 2. Reduce 1,000,000 sq. li. to acres. Ana. 10 A. 

8. 2 Tp. 21 sq. mi. 47 A. to sq. ch. Ana. 595670 sq. ch. 
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1. 8700 aq. chains to sq. miles. Ans. Isq.mi. 230 A. 
6. 3Tp. 250 A. 9sq. ch. to sq. links. Ana. 6931U90000. 

MEASURES OP TOLTJMB. 

270. A yolume is that which has length, breadth and 
thickness, or height. A rolurae is also called a solid. 

STT* A Cube is a volume boanded hj six eqnal squares. 

37S> All Volumes are measured bj ascertaining the 
number of times they contain a small cube regarded as a unit 
of measure- 



Thiis, in the cube in the margin, it will 
be seun that there are 3 tiines3,or,9 cubes 
upon one aurface, and since there are 
three Buch layera, there are 3 limes 9 or 
27 liule cubes in all; and siiKe hese 
make up the entire volume, the mens re ^ 
of the cube, called its amtertls, is 27 cub c *~j 



CUBIC, OR SOLID MEASURE 
279. Cnbic, or Solid Measure is ased in measuring 
things which have length, breadth, and thickness. 

TABLB. 

1128 cubic inches (cu. in.) = 1 cubic foot ca. ft. 

27 cubic feet . . = 1 cubic yard, en. yd. 

16 cubic feet . . = 1 cord foot, cd. ft. 

8 cord feet, or) i j r j j 

128 cubic fe.i i • ■ = 1 cord of wood, cd. 

T. A eord of wood, M named from being orielnally measared bf a eord. 
or itring, iB a pile 8 ft. long, 4 ft. wide, and i fl. high. A cord foot \a a 
part of this pile 1 ft. long ; It eqaalB Ifl cobic feet. &e Art. S58, 

II. The ton of 40 ft. for roiind, or 50 fL for hewn timber, la seldom iwed. 




KENTAL Z 

How many 
1. Inches in 2 cu. ft.7 4 cu. ft.? 1 1. Teet in 6 cd.? in 4 cd.? 
S, Feet in 3 cu. yd.? 5 ed. ft.? 5. Cords in 256 cu. fl. ? 72 cd. ft. T 
J, Cubic yards in 81 cu. ft.? ' «. Cubic yards in la^ cu. ft.1 

1. What is the dilli^rence Ijetween a 3 inch cube and % catiic 
lachfs? between a 3 Inch cube and 3 cubic inches? 
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IVRITTBN BXBRCISEIS. 

Reduce 

1. 3 cd. 7 cd. ft. to cubic feet. Ans. 496 ca. ft. 

2. 7856 cd. ft. to cords. Ans, 982 cd. 
8. 16 cd. 14 cu. ft to cubic feet. Ans. 2062 cu. fL 
4. 19876 ca. ft. to cords. Ans, 155 cd. 36 cu. ft. 
&• la 78 cords of wood how maaj cabic iaches? 

Ans. 17252362. 
6. la 5876543 cubic iaches how maaj cords of wood ? 

Ans, 26 cd. 72 ca. ft. 1343 ca. ia. 

MEASURES OF CAPACITY. 

280. Measures of Capacity are volumes ased to de 
lermiae the quaotity of fluids aad maay dry substaaces. 

2HXm Measures of capacity are therefore of two kiads ; 
Measures of Liquids aad Measures of Dry Substances, 

!382. Liquid Measures are of two kiads, — Liquid or 
Wine Measure aad Apothecaries^ Fluid Measure. 

LIQUID OR WINE MEASURE. 

!388. Liquid or Wine Measure is used for measuring 
all kinds of liquids. 







TABLE. 




4 gills (gi.) . 


. 


. — 1 pint, 


. pt. 


2 pints 


. 


. — 1 quart, 


. qt. 


4 quarts 


. 


. — 1 galloa. 


. gal 


31^ gallons 


• 


. = 1 barrel, 


. bar. 


63 gallons, or 


2 bar. 


. — 1 hogshead, 


. hbd. 



I. Name. — It is called Wine Measure because wine was meascj^ by it. 
while beer was measured by another measure. 

II. Terms. — Gill is from Low Latin gUUiy a drinkihg-glass ; pint is from 
the An^lo-Saxon pyndan. to shut in^ to pen, or from the Greek pintOy to 
drink ; quart is from the Latin q^Mrtwty a, fourth. The derivation ot'gdlcn 
is not clear ; in the French, a galon is a grocer* 9 box. 

III. Unit. — The standard unit of wine measure is the gaUon,, which 
contains 281 cubic inches, and will hold a little more than 8^ lb. Av. of 
distilled water. This is called the Winchester gallon, from the standard 
having been formerly kept at Winchester, England. 

JV. Barrels and hogsheads are of variable capaolry. The table valuoi 
are used In estimating the capacity of wells, cisternf;, vats, etc. In Musf^' 
ebuBettSf the barrel is eatimatod at ^ ga^OTia. k ^Ant of water weighs 
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DMurly one pound, hence the old adage, '^A pint's a pound, the world 
around." 

v. Ale, beei , and milk, were formerly sold by a gcdlon of 282 cu. in., the 
subdivisions bcdng qttarts and pinU. The measare was greater tiian wine 
measure, as beer was less costly than wine. This measure is now seldom 
used. 

APOTHECARIES' FLUID MEASURE. 

/i84. Apothecaries' Fluid Measure is ased for meas* 

uring liquids in preparing medical prescriptions. 





TABLE. 




60 minims (H) 


. = 1 fluidrachm 


s. 


.8 flaidrachms 


. = 1 fluidounce 


fE. 


16 fluidounces 


. =- 1 pint 


(X 


8 pints 


. = 1 gallon 


• Cong. 



L Tbbms. — Minim is from the Latin mintmtM, t?ie leaaty the minim being 
the smallest fluid measure used. Several of the other terms are formed by 
preflxing Jluid to the terms of Apothecaries' Weight. 

II. Symbols. — Cong, is the abbreviation of etwtywwt, the Latin for gallon. 

0. is the initial of octariuH, the Latin for one-fiijUth, tlie pint being ono 
eighth of a gallon. Drops are indicated in a physician's prescription by 
gtt.j for the Latin fpitUK. 

III. In estimating the quantity of fluids, 45 drops equal about a flui- 
drachm ; a common teaspoon holds about one fluidrachm ; a common table- 
spoon, about \ a fluidounce; a wineglass about 1^ fluidounces; a common 
teucup about 4 fluidounces. The minim is equivalent to a drop of water, 
but the drops of dilferent fluids vary in size according to the tenacity of 
the liquid. 

DRY MEASURE. 

SBSfS* Dry Measnre is used in measuring dry substances, 
such as grain, fruit, salt, coal, etc. 

TABLE. 

2 pints (pt.) . . =1 quart, . . qt. 
8 quarts . . . = 1 peck, . . pL 

4 pecks . . . = 1 bushel, . . bu. 

I. Tebmb. — Peck is supposed to be a corruption of pack j or to be deriyed 
from the French pie&tiny a peck, 

II. Unit. — The unit of dry measare is the Winchester bushel, formerly 
used in England, and named from the place where the standard was pre- 
served. Its form is a cylinder, 18^ in. in diameter and 8 in. deep.' Its vol- 
ume is 2150.42 cu. in., and it contains 77.627413 lb. A v. of distilled water. 
The New York bushel is nearly identical with the imperial bushel of Great 
Britain, containing 2218.192 cu. in. , 

IIL The Chaldron, consisting in some places of 36 bu. and in others of 
S2 bu., Is used in some parts of the United States for measuring coal, but 
is being discontimied here, as it has been in England. One-half of a peck, 
or 4 quarts, is called a dry gdUon, 
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IV. The Centctl of 100 lb. is a standard recently recommended by the 
Boards of Tiade In New York, Cincinnati, Chicago, and other large cities, 
for estimating grain, seeds, etc. 

286. The Weight of a Bushel of the principal kinds of 
grain and seeds has been fixed by statute in many of the 
States, as shown by the following 

TABLE. 





• 

60 
40 

62 
82 
64 

60 


9 

a 
P 

45 

56 
28 
66 

56 


« 

r 

56 
60 


M 

• 


M 

a 
P- 


M 

O 

I 

48 
52 
60 
56 
35 
56 
45 
60 


48 

52 

60 

56 

33H 

56 

45 

60 


r 

82 

66 
82 
32 

60 


80 


! 

46 
46 

66 
30 
66 

60 


• 

48 
42 
60 
56 
32 
56 

60 


D 


• 

48 
42 
60 
56 
82 
56 

60 


f 

48 
52 
60 
52 
35 
56 
45 
60 


fe5 

• 

P 

48 

50 

64 
30 

60 


80 


• 
• 

48 
50 
64 
56 
80 
66 

60 


• 
• 

48 
48 
60 
58 
32 
56 
44 
60 


O 

a- 

9 

48 

60 
56 
32 
56 

60 


46 
42 
60 
56 
84 
66 

60 


a 

m 

47 

48 

56 
82 
66 

60 


< 

r 

46 
46 

56 
82 
56 

60 


• 

46 
42 
60 
56 
86 
66 

60 


? 

48 
42 
60 
56 
32 
56 
46 
60 


Barley, 
BuckwhMit, 
Clover 8*«ed, 
Indian Corn, 
OatA, 
Rye, 

Timothy Seed 
Wheat, 


48 

40 

60 

52 

32 

54 

45; 

60 


48 
SO 
60 
56 
32 
56 
4o 
60 



MENTAL EXERCISES. 

How many 

1. Pints in 7 qt.? 45 gl.? 

2. Quarts in 12 galJ 15 gal.? 

3. Quarts in 3 pk.? 7 pk.? 

4. Gills in 7 pt.? 12 pt.? 



5. Pocks in 4 bu.? 9 bu.? 

6. Bushels in 20 pk.? 40 pk.? 

7. Fluidracbms in 120 n\,? 

8. Pints in 64 f3 ? in 5 Cong.? 



9. What part of 2 quarts is 2 gills ? What part of 3 gallons is 6 
pints? 

10. At 10 cents a peck, how many bushels of apples can be bought 
for 12 dollars? 

IVRITTEN EXERCISSS. 

How many 

1. Pints in 16 gal. 3 qt. 1 pt. of wine ? Ans. 135 pt. 

2. Gallons in 1635 gills of vinegar? 

Ans. 238 gal. 2 qt. 3gi. 

3. Minims in 5 Cong. 3 0. 12 fg. 5 f^? Ans. 336300 m,. 

4. Cong, in 724415 ni? 

Ans, 11 Cong. 6 0. 5 fg. 2 ft. 35 "U 

5. Pints in 26 bu. 3 pk. 7 qt. 1 pt. of berries ? 

Ans. 1727 pt. 

6. Bushels in 37891 pints of clover seed ? Ans. 592^ bu. 

7. What cost 5 gal. 3 qt. 1 pt. of vinegar at 3 cents a pint? 

Ans. $1.41. 
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8. What cost 2tT bu. 3pk. 5 qt. of canary seed at 18| cents 
a quart? ^»w. $1307.43f. 

CIRCULAR MEASURE. 

287. Gircniax Measure is used to measure angles and 
directions, latitude and longitude, difference of time, etc. 

288. A Circle is a plane figure bounded 
by a curved line, every point of which is 
equally distant from a point within, called 
the centre. 

2S9. The Circumference of a circle 

is the bounding line ; any part of the circumference, as BC, 
is an arc. An arc of one-fourth of the circumference is called 
a quadrant. 

1300. For the purpose of measuring angles, the circum- 
ference is divided into 360 equal parts, called degrees ; each 
degree into 60 equal parts, called minutes; each minute into 
60 equal parts, called seconds. 

301« Any angle having its vertex at the centre, is meas- 
ured by the arc included between its sides ; thus, the angle 
COB is measured by the arc BC. A right angle is meas- 
ured by 90 degrees, or a quadrant ; half a right angle, by 45 
degrees; etc. 





TABLE. 




60 seconds (") 


• 


= 1 minute • 


/ 


60 minutes 


• 


= 1 degree • 


o 


30 degrees 


• 


= 1 sign 


S. 


12 signs, or 360° . 


• 


— 1 circumference 


c. 



I. Terms. — The term minute is from the Latin mi'MUum, which siprDlfiee 
a tmall part. The term Mcond is an abbreviated expression for necond 
minutes, or minutes of the second order. S%gn» are used in astronomy a^ a 
measure of the zodiac. 

II. Unit. — The unit is the degree, which is ^^ of the circumference of 
a circle. A quiadrant is one-fourth of a circumference, or 90°. A minuU 
of the earth's circumference is called a geographic mile. 

III. Divisions. — The divisions of the circumference are not of absolute 
len^h ; they are merely eqttal parts, used to indicate the size of an^^les. 
Thus, a quadrantf whether the circle is large or small, measures a right 
vngU, 
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Ans, 1530". 

Ans. 1° 40'. 

Ans. 494322". 

Ans. IS. 24° 20'. 

Ans, 1026000". 



Reduce 

1. 25' 30" to seconds. 

2. 6000" to degrees. 
8. 4S. 17° 18' 42" to seconds. 

4. 195600" to signs. 

5. 3 quadrants 15° to seconds. 

6. If Venus, at a certain time, is 44° 27' 30" east ol 
Mercury, how many seconds are they apart ? 

Ans. 160050". 

TIME. 

292* Time is a portion of duration. The measures of 
time are fixed by the revolution of the earth on its axis and 
aroand the sun. 





T.\T?LF 




GO seconds (st-c.) . 


=: 


1 lUilllill-, 


i.t ' 11 . 


60 uiiuules . 


, 


1 hour, 


h. 


24 hours 


■= 


1 day. 


da. 


365 days 




1 common year, • 


yr. 


366 days 


= 


1 leap year, 


yr. 


100 years 


, = 


1 century, 


cen. 


• 


AliSO, 




7 days 


• 


= 1 week, 


wk. 


4 weeks 


. 


= 1 lunar month, mo. 



13 lunar months, 1 d., 6 h., or 
12 calendar months, 



} = 



1 year. 



J^' 



I. Terms. — Second and minvte are parts of an hoar, corre8X)ondlng to 
bhe parts of a degree in Circular Measure. Hour is derived from the l^tin 
hora, orij?inally a definite space of time fixed by natural laws ; a day^ 
derived from the Saxon daegy is the time of the revolution of the earth 
upon its axis ; a week is a period of uncertain origin, but which has been 
used from time immemorial in Eastern countries ; a nwnthy from Saxon 
monadhy from mona^ the moon, is the time of one revolution of the moon 
around the earth ; a yeavy from the Saxon gear^ is the time of the earth's 
revolution around the sun ; a century comes froFA the Latin eenturiaj a 
collection of a hundred things. 

II. Unit. — The unit of time is the day } it is determined by the revolu- 
don of the earth on its axis. The Sidereal Day is the exact tipie of the 
revolution of the earth on its axis. The Solar Day is the time of the 

Mppturent ntvoiution of the sun around Ui« eaxUi. The AUronomieal Da§ 
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b the lolar day, beginning and ending at noon. The OMl Day ia the aver- 
iffe length of all the solar days of the year ; it begins at 12 o'clocJc mid 
D%ht, and consists of two periods of 12 hours each. 

THE CALENDAR. 

1393* The Calendar is a division of time into periods 
adapted to the purposes of civil life. 

5M4. The Tear is divided into 12 calendar months, 
three of which constitute a period called a Season. 

1305. The seasons, mouths, and number of days in each, 
are given in the following table : 

Season. 



No. OF Mo 


Month. 


1 
2 
3 


January, 

February, 

March, 


4 
6 
6 
7 
8 
9 
10 


April, . 
May, . 
June, . 
July, . 

August, . 

September, 

October, 


11 


November, 


12 . 


December, 



I Winter, | 
[ Spring, j 

I Summer, •! 

> Autumn, •! 



No. OF DATS. 

31 

28 or 29 

31 

30 

31 

30 

31 

31 

30 

31 

30 

31 



Autumn, 
Winter, 

390. The time from any day of one month to any day of 
another month iu the same year is readily found by the fol- 
lowing table : 

TABLE 

BHOWINO THE NI7XBBR OF DATS FBOM ANT DAT OF ONB MONTH TO THB 
8AMB DAT OF ANT OTHBB MONTH IN THB 8AMB TBAB. 





To THB SAMB DAT OF 


From ant 




DAT OF 


Jan. 
365 


Feb. 
31 


Mar 

59 


Apr 
90 


May 
120 


J'ne 


July 


Aug 
212 


Sep. 
243 


Oct 

273 


Nov Dec. 
304 334 


January 


1511 181 


February 


334 


365 


28 


59 


89 


120' 150 


181 


212 


242 


273 303 


March 


306 


&S7 


365 


31 


61 


92 


122 


153 


184 


214 


245 276 ] 


April 


275 


306 


834 


365 


30 


61 


91 


122 


153 


183 


214 244 1 


May 


245 


276 


304 


335 


365 


31 


61 


92 


123 


153 


184 214 


Juno 


214 


2i5 


273 


304 


334 


365 


SO 


61 


92 


122 


153 183 


July 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 153 , 


August 


153 


18i 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


September 


122 


153 


181 


212 


242 


273 


sas 


334 


365 


30 


61 


91 


October 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 


November 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 


December 


81 


62 


90 


121 


151 


182 


212 


243 


274 


304 


835 


366 



8» 
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Method op usino the Table. — Suppose we wish to find the nuzo- 
her of days from March 10th to November 16th. We find March in the 
vertical column, and November at the top, and at the intersection we 
find 245, to which adding 6 days we have 251, the number of days 
required. The table being constructed for February 28 days, the proper 
allowance must be made for leap year. 

I. Terms. — January is derived from Janus, the god of the year, to 
whom this month was sacred. February is from februay the Roman fes- 
tival of expiation, celebrated on the 15th of this month. January and 
February were added to the Roman calendar by Numa, Romulus having 
previously divided the year into 10 months. March is from Mara, the god 
of war and reputed father of Romulus. It was the first month of the 
Roman calendar. April is probably from the Latin aperircy to open, from 
^he opening of the buds, or the bosom of the earth in producing vegetation. 
May is from Jfaia, the mother of Mercury, to whom the Romans offered 
sacrifices on the first day of this month. June is from Juno, the sister and 
wife of Jupiter, to whom it was sacred. July was named by Mark Antony 
after Julitu CaBsar, who was bom in this month. It was previously called 
Quintllis. August was named after Augitstus Caesar, who entered upou 
tUs first consulate in this month. It was formerly called Sextilis, or sixth 
n^nth. September, October, November, and December, are respectively 
named from the Latin numerals, Septem, OctOj Novem, and Decern, as when 
the year began in March, they were the seventh, eighth, ninth, and tenth 
months, as their names indicate. 

II. The number of days in each month is easily remembered by the fol> 
lowing stanza : — 

Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one, 
Excepting February alone ; 
To which we twenty-eight assign, 
Till leap year gives it twenty-nine. 

MENTAL EXERCISES. 

1. How many seconds in 30 minutes? in 25 minutes? 

2. How many minutes in 360 seconds? in 3 hours? 

3. How many hours in 660 minutes ? in 4 days ? 

4. How many days in 72 hours? in 4 weeks? 

5. How many days in 3 common years? in 4 leap years? 

6. How many common years in 730 days ? 

I. Name the months which have 30 days each ; those which have 
81 days each. 

^ITEHTTKNT BXBRCISES. 

1, How many seconds in one day? Ans, 86400 sec. 

2, How many seconds in one week ? Ana. 604800 sec. 

3, How many minutes in 5 da. 7 h. 45 min. ? 

Ans, 7665 min. 

4, Reduce 56780 seconds to hours. 

Ans, 15 h. 46 min. 20 sec. 
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5. In one common year how many hours ; how many min- 
ates ; how many seconds ? 

Ans, 8160 h.; 525,600min. ; 31,536,000 sec. 
0. How many days from May 8th to October 19th ? 

Ans, 164 days. 
7« How many days from March 28th to December 16th? 

Ans, 263 days. 
8. How many days from February 21st, 1860, to Septem- 
ber 10th, 1860 ? Ans. 202 days. 

ADJUSTMENT OF THE CALENDAR. 

297. A True or Solar Year is the exact time in which 
the earth revolves around the sun. It consists of 365 da. 5h. 
48 min. 49.7 sec. Now, since it is inconvenient to reckon the 
fractional part of a day each year, it is necessary to arrange 
a correct calendar in which each year may have a whole 
number of days. This is done by causing some years to 
consist of 365 days, and others of 366 days. The former are 
called common years, the latter, Bissextile, or Leap years. 

30S« The calendar is reckoned according«to the following 
rule: 

Rule. — Every year that is divisible by 4, except the cen- 
tennial years, and every centennial year divisible by 400, is 
a leap year ; all the others are common years. 

Note. — The centennial years are those whose expressions in figures 
end in two ciphers. 

Explanation. — I. If we reckon 365 days as one year, the time lost 
in the calendar in one year is 5h. 48 min. 49.7 sec, and the time lost in 
four years is 23 h. 15 min. 18.8 sec., that is, one day, lacking only 44 min. 
41.2 sec; hence the first error can be corrected by adding one day every 
four years, making the year to consist of 366 days. 

II. If every fourth year be reckoned as leap year, since we add 4^ 
min., etc., too much, the time gained in the calendar in four ytars i> 4 
min. 41.2 sec, and in 100 years it will be 18 h. .37 min. lOsec, tiiat is, on 
day, lacking 5h. 22 min. 50 sec; hence the second error may be correcteo 
by deducting one day from each centennial leap year, thus calling each 
centennial year a common year of 365 days. 

III. Again, if every centennial year be reckoned as a common year, 
since we do not add enough, the time lost in 100 years will be 5 h. 22 
min. 508ec., and in 400 ^ears it will be 21 h. 31 min. 20sec.; hence the 
time lost in 400 years will be 1 day lacking 2h. 28 jam. 40 «e,e., wad \3MSii 
ern.»r maj be rectiBed hy making every 4th centAnmsA. 7^«JC «b\fta:^ '^^a.x 
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In the same way we may make the calendar correct for any number of 
years. 

Note. — The reckoning of time by the ancients was very inaccurate. The 
calendar was ret'uriiieU by JuliusCaesar, 46 b. c, who made the year to con- 
sist of *^5^ days, adding one day every fourth year. In 1582, Pope Gregory 
correv.:ed the error which resulted from the above correction, by striklug 
out 10 days from the calendar, calling the 5th of October the 15th, and or- 
dain iug that henceforth only those centennial years should be leap yearc 
which are divisible by 400. This change was soon adopted by most Catholic 
countries, but Great Britain did not make the change till 1752, when the 
error amounted to 11 days. SOme countries, as Russia, still adhere to the 
Julian Calendar, their dates being about 12 days behind ours. The dates 
are dislluguished as Old Style and New Style. 

1EENTAI« EXERCISES. 

1. How many centuries is it since the birth of Christ ? 

3. When did the 18th century end and the 19th century begin ?. 

3. How many leap years and how many common years in every 
century? 

4. Which of the following are leap years : 1700 ? 1760 ? 1776 ? 1800 ? 
18767 1880? 1890? 1900? 2000? 

5. My watch ticks 4 times in a second ; how many times will it 
tick in a day ? 

MISCELLANEOUS TABLES. 

SOO. The following tables are frequently used, the first 
in countinff ciTtftiu kinds of articles, and the secoud in the 
paper trade. 



Counting. 

12 units = 1 dozen. 
12 dozen = 1 gross. ^ 
12 gross = 1 great gross. 
20 units = 1 score. 



Paper. 

24 sheets = 1 quire. 

20 quires = 1 ream. 

480 sheets = 1 ream. 



L Two things of a kind are frequently called a pair and Hx a tet. 

n. Paper Is sold at retail by sheets, quires, and reams, and at wholesale 
by reams. 

BOOKS. 

300. In printing books large sheets of paper are used, 
which are folded into leaves according to the size of the book. 
The terms folio ^ quarto, octavo, etc., as applied to printed 
books, are based on sheets aoout 18x 24 in., about half the 
sizes now generally used, and indicate the number of leaves 
into which such a sheet is folded. 
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A sheet folded in 2 leaves is called a folio, makes 4 pages. 



A sheet folded in 4 
A sheet folded in 8 
A sheet folded in 12 
A sheet folded in 16 
A sheet folded in 18 
A sheet folded in 24 
etc. 



a quarto or 4to, makes 8 pages, 
an octavo or 8vo, makes 1(5 pages, 
a r2mo, makes 24 pages, 
a 16mo, makes 82 °^ 
an 18mO| makes 36 ** 
a 24mo, makes 48 '* 
etc. 



Note. — Printing paper is made of many sizes, according to the require- 
ments of the prhiter. In book printing 24X38 inches, called DouibU 
Medium, is perhaps used most largely. 

301. Clerks and copyists are often paid by the folio for 
makiDg copies of legal papers, records, and documents. 

72 Words make 1 folio, or sheet of common law. 
90 " " 1 " " " " chancery. 



MENTAI. EXERCISES. 

1. How many dozens in ^ a gross? In 2^ gross? In } a great 
gross? 
3. How many pairs in 40? Scores in 60? Scores in 70? Setsin48? 

3. How many sheets in 3 quires? In 2^ quires? In ^ a ream? 
In I ream ? 

4. Hovr many eggs in 2^ dozen? In half a dozen? In a dozen 
and a quarter? 

5. How many years in 3 score? In 3 score and 10? In 4 score 
and a half? 

6. How many sheets of paper will be required to make a 12mo. 
book of 360 pages ? Of 480 pages ? 

7. How many sheets will be required to make an octavo book of 
820 pages? Of 400 pages? 

8. How many octavo books will the paper for a quarto book make, 
of the same number of pages ? 

IVRFTTKN BXKRCISES. 

1. How many fine black crayons are there in 42 boxes, 
each containing 1 gross? Ann. f)048. 

2. Sold 63 boxes of Maynard's writing ink, each box con- 
taining 3 dozen bottles ; how many gross ? 

Ans, 15 gross, 9 dozen. 

8. What would be the cost of 3240 sheets of foolscap at 
36 cents a quire ? Ans. $48.60. 

4* A lady copied in one month 795.5 chancery folios at 
12^ per folio ; what did she receive ? Ay\^, ^^^A^. 
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5. A printer used 3 reams 5 quires 19 sheets of paper for 
printing half-sheet posters ; how many did he print, allowing 
1 quire to a ream for waste ? Ans, 3000. 

6. How much paper would it require to print 5000 copies 
of this book, a 12mo., allowing 1 quire to each ream for 
waste? 

REDUCTION OF COMPOUND NUMBERS. 

S02. Reduction is the process of changing a numbei 
from one denomination to another without altering its value. 

303. There are Two Cases: Eeduction Descending &nd 
Reduction Ascending. 

These two cases have been considered in the examples under the tablesj 
but we will present a few more problems under their proper heads. 

REDUCTION DESCENDING. 

304. Reduction Descending is the process of reducing 
a number to a lower denomination. 

1. Reduce £6 5s. 3d. to pence. 

Solution. — In 1 pound there are 20 shillings, and 
in £6 there are 6 times 20 shillings, or 120 shillings; 
120 shillings plus 5 shillings are 125 shillings ; in 1 
shilling there are 12 pence, and in 125 shillings there 
are 125 times 12 pence, or 1500 pence ; 1500 pence 
plus 3 pence are 1503 d. Therefore, etc. 

1503 d., ^7w. 

Rule. — I. Multiply the number of the highest denomination 
giveriy by the number of units of the next lower denomination 
which equals one of this higher ^ and to the product add the 
number given^ if any, of this lower denomination. 

II. Multiply this result as before^ and proceed in the same 
manner until we arrive at the required denomination, 

WRITTEN EXERCISES. 

2. Reduce 15 lb. 4oz. 3 pwt. 15 gr. to gr. Ans. 88407 gr. 

3. 17 ft). 75 53 19 18 gr. to gr. A7i8. 101618 gr. 

4. 3 cable lengths 100 fathoms to feet. Ans. 2760 ft. 

5. In 18 T. 13 cwt. 75 lb. 14 oz. how many ounces ? 

Ans. 598014 oz. 



OP K RATION 


£ 


8. 


d. 


6 


5 


3 


20 






125 


8. 




12 
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6. How many inches in 1 degree? Ans, 4381977.610. 

7. How many links in 3 miles 20 chains ? Arts. 26000 li. 

8. Reduce 18 A. 25 P. 16 sq. yd. to sq. inches. 

Ans. 113908356 sq. in. 
9* How many square chains in one township ? 

Ans. 230400 sq. ch. 

10. Reduce 56 cu. yd. 10 cu. ft. 1500 cu. in. to cubic 
inches. Ans. 2631516 cu. in. 

11. Reduce Cong. vj. 0. vij. f^xv. fsiv. Tttxxx. to minims. 

Ans. 429870^. 

12. A hogshead of molasses contained 98 gallons ; required 
the number of gills. Ans. 3136 gi. 

13. Between the times of two observations, the planet 
Mars was found to have passed over 3 S. 25° 40" ; how many 
peconds in this distance? Ans. 414040". 

14. Adam died at the age of 930 years ; how many seconds 
old was he? Ans. 29,347,944,621 sec. 

15. If the pulse beat 75 times a minute, how often does it 
beat in a week ? Ans. 756000 times. 

16. How many inches from Lancaster to Philadelphia, if 
it is just 68 miles ? Ans. 4,308,480 in. 

KEDUCTION ASCENDING. 

305. Reduction Ascending is the process of reducing a 
number to a higher denomination. 

I. In 46743 pence how many pounds? 

Solution. — There are 12 pence in 1 shilling, operation. 

hence in 46743 pence there are as many shil- 12)46743 

lings as 12 is contained times in 46743, which -_ „ ,_ , „ , 

are 3895s. and 3d. remaining; there are 20 JM)6^'6b -\- 6(1. 

shillings in 1 pound, hence in 38958. there are £194 + ISs. 

as many pounds as 20 is contained times in j^^^^ £194 15s. 3d. 
3895, which are £194 and 15s. remaining, 
therefore, in 46743 pence there are £194 
15 s. 3d. 

Rule. — I. Divide the given number by the number of units 
in that denomination which equals one of the next higher, 

II. Divide the quotient in the same way^ and thus proceed 
*ntil we arrive at. the required denoTJiination. 
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III. The last quotient and the remainders^ if any, will be 
the result required, 

IVRITTBN BXBRCISSS. 

2. Reduce 2579 pence to pounds. Ana. £10 14 s. 11 d. 
8.- Reduce 76942 grains to pounds Troy. 

Ana, 13 lb. 4 oz. 5 pwt. 22 gr. 
4. How many pounds in 75826 farthings ? 

Ana, £78 19 s. 8 d. 2 far. 
6. Reduce 57642 gr. to lb. Aiis, 10 ft). 23 2 gr. 

6. Reduce 65784 oz. to tons. 

Ana. 2 T. 1 cwt. 11 lb. 8 oz. 

7, How many miles in 179234 inches ? 

Ana. 2 mi. 265 rd. 1 yd. 8 in. 
S* In 74325 li. how many miles ? 

Ana. 9 mi; 23 ch. 25 IL 
9. Reduce 743750 cu. in. to cords. 

Ana, 3 cd. 46 cu. ft. 710 cu. in. 

10. In 67,437,842,351 sq. in. how many square miles ? 
Ans, 16 sq. mi. 511 A. 17,P. 17 sq. yd. 8 sq. ft. 59 sq. in. 

11. Reduce 347236 n^ to Cong. 

Ana. Cong. v. O. v. fjiij. fSiij- ^xvj. 

12. In 6434 gi. how many gallons ? A^ia. 201 gal. 2 gi. 
18. How many bushels in 2401 pints ? 

Ana, 37 bu. 2 pk. 1 pt. 

14, How many common years in 47,424,496 seconds ? 

Ana. 1 yr. 183'da. 21 h. 28 min. 16 sec. 

15, A ship changed her longitude in a storm 721 geo- 
graphical miles ; what was the difference in longitude ? 

Ana. 12M'. 

16. A butter-dealer sold 6476 pounds of butter in a month ; 
how many firkins did he sell? Ana. 115 firkins 36 lb. 

17. A Pennsylvania miller ground a quantity of buck- 
wheat and took 72 lb. of flour for toll, which was ^ of the 
whole ; how many bushels were there brought to mill if 4 lb. 
ol" grain produced 3 lb. of flour ? Ana. 20 bushels. 
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MEHTAI. SXKMV18ES. 

MI8GELLANB0US EXAMPLES. 

i. How much will 9 eggs cost, at 20 cents a dozen ? 

3. How much will 8 pearl buttons cost, at 75 cents a dozen ? 

3. What w^ill 4 table-spoons cost, at the rate of |11.52 a gross? 

4. What will shoe-tacks cost a dozen, at the rate of |2.88 a great 

5. What will 8 sheets of paper cost, at 18 cents a quire ? 

6. What will 12 quires of paper cost, at $4 a ream ? 

7. Wha*. cost i a gross of lead- pencils, at 50 cents a dozen? 

8. What will 2 reams of sand-paper cost, at 22 cents a quire? 

9. If a ream of emery-paper costs |12, what does it cost a quire? 

10. What will 4 gross of pens cost, if the wholesale rate is 2 pens 
for a cent ? 

11. A yessel was sunk in 8 &thoms of water ; how many feet deep 
was it ? 

12. How many feet high is a horse which measures l&J hands 
hieh? . 

\^. How murb will J^ pecks of potatoes cost, at 80 cents a jushel ? 

W. Wlun apples sell at 20 cents a peck, how much are ihey worth 
I iui.shel f 

1.3. What will 3 quarts of molasses cost, ut % cents u gallon ? 

Itt. Uow many vials, holding a g^ll each, can be hlled with half a 
gallon of alcohol 7 

i1. How many half-pint bottles will 2 gallons of Arnold's writing- 
fluid fill? 

18. If I pay $1.60 for a bushel of blackberries, how much is that a 
quart? 

19. If it takes 6 buttons for 1 shirt, how many shirts will 2 gross 
of buttons trim ? 

20. The distance across a city park is 182 paces ; how many rods 
teit? 

21. What will 15 pounds of flour cost, at the rate of $4 a hundred 
weight ? 

22. A boy bought a bushel of chestnuts for |2.40, and sold them at 
12 cents a quart ; what did he gain ? 

23. I bought 80 lb. of flour for |1.50 ; how much is that a hun 
dred- weight ? 

24. Albert's horse is 5 feet in height ; how many hands high is his 
horse? 

25. A vessel sails 4 leagues an hour ; how many lours will it take 
to sail 120 miles? 
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\irElITTBir SXERCISBS. 

MISCELLANEOUS EXAMPLES. 

1. What will 5 tons of coal cost, at 37^/ a hundred ? 

Ans, $37.60. 

2. How many guineas in 47 pounds and 5 shillings ? 

Ans, 45 guineas. 
8. How many pounds Avoirdupois in 105000 grains ? 

Ans, 15 lb. 
4. At 6/ a pound, what will 5 cwt. 75 lb. of sugar cost? 

Ans, $34.50. 
6. How much will 6 barrels of flour cost, at the rate of 3J 
(rents a pound ? Ans. $41.16. 

6. How many suits of clothes, containing 6f yd. each, 
can be cut out of 93 yd. of cloth ? Ans. 13 ; 5^ yd. over. 

7. How many doses of medicine, each weighing 7 grains, 
can be made out 1 S 2 3 2 9 11 gr. ? Am. 93 doses. 

8. How many cannon-balls, each weighing 41 lb. 10| oz., 
can be made out of a ton of iron ? Atis. 48 balls. 

9. How many times will a wheel, 15 ft. 4 in. in circumfer- 
ence, revolve in going 50 miles? Ans. 17217^^. 

10. Which is greater, and how much, six dozen dozen or 
a half a dozen dozen ? Ans. 1st, by 792. 

11. How many kegs, each containing 5 gal. 2 qt. 1 pt, 
can be filled from a tun (4 hhd.) of wine ? Ans. 44^. 

12. How many lots of 5 A. 82 P. are there in a field con- 
taining 66 A. 24 P. ? Ans. 12 lots. 

13. At 13 cents a pound, how much rice can be bought 
for $81,250 ? Ans. 312| tons. 

14. How much time will a person lose in 50 years by 
taking an hour*s nap each afternoon ? Ans. 2 yr. 30^ da. 

15. If a comet pass through an arc of 7° 5' a day, how 
long will it be in describing an arc of 270° ? Ans. 38^ da. 

16. How many minutes longer was January, 1860, than 
February of the same year ? Ans. 2880 min. 

17. If a physician uses on an average 53 73 19 4 gr. of 
drugs daily, how many did he use during February, 1876 ? 

^7w. 141b. 3S 63 13 16 gr. 
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18. How loDg will it take to count a million at the rate 
of 80 per minute, working 12 hours a day ? Ans, 11^ da. 

19* How many half-pint bottles will it take to put up 6 
gallons of Arnold's writing fluid ? Arts. 96. 

20. How many more seconds were there in 1876 than in 
a solar year ? Ans. 65470.3 sec. 

21. How many boards, 12 ft. long, will inclose a lot 50 rd, 
long and 27 rd. wide, the fence being 3 boards high ? 

Ans, 635^. 

22. How many ounces of calomel will it take to make 980 
pills of 5 grains each? Ans. lOJ I3 29. 

23. If a weekly newspaper has 5600 subscribers, how 
many reams of paper will it require in a year, making no 
allowance for waste ? Ans. 606 reams, 13 quires, 8 sheets. 

24. How many minutes more in the spring of every com- 
mon year than in the autumn ? Ans, 1440 min. 

25. How many pages are there in an octavo book, the print- 
ing of which requires 20 fully printed sheets ? Ans. 320. 

26. Mr. A's income averages 4 cents a minute ; what will 
it be during the three summer months ? Ans. $5299.20. 

27. If 32,400 steel pens are made by a factory in a day, 
how many gross will be made in the month of March ? 

Ans. 6975 gross. 

28. If a grocer's weights are \ of an oz. in a pound be- 
low the legal standard, how much does he gain fraudulently 
from the sale of 2 bags of Rio coffee, 116 lb. each, true 
weight, at 18f/ a pound ? • Ans. $0.69^. 

25). I bought 5 T. 14 cwt. of hay in a stack, but before it 
was all delivered, 1 T. 3 cwt. 56 1b. were spoiled by the 
weather. The price originally agreed upon was $88.35 ; 
what should I pay for what I received ? Ans. $70,091. 

80. A New Jersey truck-raiser sold 15 bu. 3 pk. 1 qt. of 
strawberries, at 11/ a quart, and agreed to take flour in 
payment at 3 J/ a pound, as far as it would make an exact 
number of barrels, and the rest to be paid in cash ; hoMi 
many barrels and how much cash did he receive ? 

Ans. 8 banela aud ^\^ 
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ADDITION OF COMPOUND NUMBERS. 

306. Addition of Compomid Numbers is the prooeaa 
of finding the sum of two or more similar compound num- 
bers. 

1. Find the sum of £7 6s. 8d.; £5 9s. 3d.; £14 13a. 
10 d.; and £11 19 s. lid. 

Solution. — We write the numbers so that similar operakun. 

anils shall stand in the same column, and begin at £ g, ^^ 

the right to add. 11 d. plus 10 d., plus 3 d., plus 8 d., 7 g g' 

are 32 d., which by reduction we find equals 2 s. and 5 9 3 

8 d. ; we write the 8 d. in the pence column, and re- ^4 13 iq 
serve the 2s. to add to the colunm of shillings: 28. n 19 xi 

plus 198., plus 13 8., plus 9 s., plus 6 s., are 49 s., which — — ^ ^ 

by reduction we find equals £2 and 9 s.; we write the ov v o 

9 s. in the column of shillings, and reserve the £2 to 

add to the column of pounds; £2 plus £11. plus £14, plus £5, plus £7, 
equal £39, which we write under the pounds. Hence the following 

Tliile. — I. IVrite the compound numbers so that similat 

■ if.< sfand in the same column. 

' ! Ih (/in with the lowest denomination and add each 
( Hi n st'fmrately, placing the sum, when less than a unit 
of the next higher denomination, under the column added. 

III. When the sum equals one or more units of the next 
higher denominaiion, reduce it to this denomination^ write 
the remainder under the column added^ and add the quotient 
obtained by reduction to the next column, 

ly. Proceed in the same manner with all the columns to 
the lastf under which write the entire sum. 

Proof. — The same as in addition of simple numbers. 

NoTB. —In writing, if any places are wanting supply them with a cipher. 

WRITTElf EXERCISES. 
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(6) («) (7) 

lb. oz. pwt. gr. cd. cu. ft. cu. in. T. cwt. lb. 02. 
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10 18 
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123 762 


18 


18 68 
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9 17 
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71 
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11. Find the sum of 16 mi. 100 rd. 3 yd. 2 ft. 7 in., 12 mi. 
309 rd. 2 yd. 1 ft. 6 in., 15 mi. 274 rd. 5 yd. 2 ft. 9 in., 18 mi. 
227 rd. 4 yd. 1 ft. 8 in. Ans, 63 mi. 273 rd. 1 ft. 

12. Find the sum of 132 sq. yd. 8sq. ft. 120 sq. in., 246 
sq. yd. 7 sq. ft. 137 sq. in., 546 sq. yd. 3 sq. ft. 129 sq. in., 
765 sq. yd. 6 sq. ft. 105 sq. in., 382 sq. yd. 5 sq. ft. 126 sq. in. 

Ans, 2074 sq. yd. 6 sq. ft. 41 sq. in. 
18. Find the sum of 16 A. 104 P. 18 sq. yd. 7 sq. ft., 25A. 
116 P. 28 sq. yd. 8 sq. ft, 18 A. 139 P. 17 sq. yd. 6 sq. ft., 27 
A. 106 P. 30 sq. yd. 8 sq. ft, 24 A. 155 P. 26 sq. yd. 5 sq. ft. 

Ans, 113 A. 144 P. 1 sq. yd. 7 sq. ft 

14. A vintner sold to A 5 hhd. 59 gal. 3qt 1 pt of wine, 
to B 20 hhd. 45 gal. 2 qt, to C 39 hhd. 58 gal. 1 pt, and had 
as much as he sold A remaining ; how much had he at first ? 

Ans. 72 hhd. 34 gal. l^qt 

15. What is the sum of 126 yr. 10 mo. 5wk. 17 h., 236 jr. 
9 mo. 2 wk. 7 da. 18 hr. 41 min., 425 yr. 8 mo. 4 wk. 3 da. 
20 h. 16 min., 198 yr. 7 mo. 6 wk. 19 h. 52 min., 385 yr. 5wk. 
'40 min.? Ans, 1373 yr. 3 mo. 3 wk. 6 da. 4 h. 29 min. 

16. Find the sum of 144 cu. yd. 18cu. ft. 1329 cu. in., 275 
cu. yd. 25 cu. ft 1076 cu. in., 382 cu. yd. 17 cu. ft 1521 cu. 
b., 420 cu. yd. 20 cu. ft 1507 cu. in., 367 cu. yd. 21 cu. ft. 
1473 cu. in. Ans, 1591 cu. yd. 23 cu. ft. 1722 cu. in. 
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SUBTRACTION OF COMPOUND NUMBERS. 
307. Subtraction of Compomid Numbers is the pro 

cess of finding the difference between two similar compound 
numbers. 

I. From 10 oz. 12|)wt. 20 gr. take 1 oz. 15 pwt. 16 gr. 

Solution. — ^We write the sabtrahend ander the opebatiok. 
minuend, placing similar units in the same column, ^2. pwt. er. 
and begin at the lowest denomination to subtract ; ^0 12 20 

16 gr. subtracted from 20 gr. leaves 4 gr. which we 7 15 16 

write under the grains : 15 pwt. from 12 pwt. we can- — - — 

not take ; we will therefore take 1 oz. from the 10 oz., 2 17 4 

leaving 9oz.; loz. equals 20 pwt., which, added to 
12 pwt. equals 32 pwt. ; 15 pwt. subtracted from 32 pwt. equals 17 pwt., 
which we write under the pwt. ; 7oz. from 9oz. (or, since it will give the 
same result, we may add 1 oz. to 7 oz., and say 8 oz. from 10 oz.) leaves 2 
oz. Hence the following 

Rule. — I. Write the subtrahend under the minuend^ so 
that similar units stand in the same column. 

II. Begin with the lowest denomination and subtract each 
term of the subtrahend from the corresponding term of the 
minuend. 

III. If any term of the subtrahend exceeds the corre- 
sponding term of the minuend^ add to the latter as many 
units of that denomination as make one of the next higher j 
and then subtract ; add 1 also to the next term of the subtra* 
hend before subtracting. 

ly. Proceed in the same manner with each term to the 
last. 

Proof. — The same as in the subtraction of simple num- 
bers. 

Note. — The pupil will notice that the general principle of addition and 
subtraction is the same as in simple numbers, the difference being in tlie 
irregularity of the scale, the units themselves being expressed in the deci- 
mal scale. 

WRITTEN EXERCISES. 

(2) ' (8) (4) 

£ s. d. far. £ s. d. far. lb. oz.pwt. gr. 

143 11 10 2 930 17 T 3 16 10 16 18 

115 14 6 3 246 19 8 1 13 1 1 1T_15 

27 17 3^ 2 l6" 19 3 
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(6) (6; (7) 

lb. oz. pwt. gr. cwt. lb. oz. T. cwt. lb. oz. 

125 8 14 20 112 92 12 236 13 68 12 
96 9 10 23 37 44 13 127 12 22 10 



(8) (9) (10) 

bhd. gal. qt.pt. jr. mo. wk. da. h. sq. yd. sq. ft. sq.ia. 

128 27 1 216 10 2 5 16 226 20 120 

106 30 2 1 123 10 3 2 20 134 25 130 
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36 



55 283 2 5 44 154 28 1 65 

13. A farmer had 200 bu. of wheat and sold 28 ba. 2pk. 5 
qt. 1 pt. to one man, and as much more to another ; how 
much remained ? Ann. 142 bu. 2 pk. 5 qt. 

14* A California miner haying 112 lb. of gold, sent his 
mother 171b. 10 oz. 15 pwt. 20 gr., and 31b. 16 pwt. less to 
his father ; how much did he retain ? 

Ans, 791b. 3 oz. 4 pwt. 8 gr. 

15. Subtract 16 mi. 223 rd. 3 yd. 1ft. 8 in. from 36 mi. 
271 rd. 3 yd. 1 ft. 1 1 in. Arts, 20 mi. 48 rd. 3 in. 

16. Subtract $16 57/ 5^ mills from $25 20/ 7^ mills, and 
add 2 eag;les and 25| dimes to the result. 

Arts. $31.206f. 
17» Subtract 125 A. 37 P. 29 sq. yd. 4 sq. ft. 140 sq. in. 
from 240 A. 85 P. 16 sq. yd. 96 sq. in. 

Ans. 115 A. 47 P. 16 sq. yd. 6 sq. ft. 136 sq. in. 
18. A man had a hogshead of molasses, from which there 
leaked away 11 gal. 3qt. 1 pt., and then after putting in 12 
gal. &e found it lacked 16 gal. 1 pt. of containing 63 gal.; how 
much waF in at first ? Ans, 46 gal. 3 qt. 



i 
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MULTIPLICATION OF COMPOUND NUMBERS. 

308. Multiplication of Compomid 'Numbers is the 
process of fiudiog the prodact when the multiplicand is a 
compound number. 

I. Multiply £12 11 s. 7 d. by 8. 

Solution. — We write the multiplier under the operation. 
lowest denomination of the multiplicand, and begin £ ^ j^ 

at the right to multiply. 8 times 7d. are 56 d., -^2 ll 7 

which, by reduction, we find equals 48. and 8 d.; we g 

write the 8d. under the pence, and reserve the 48. -TvJ — To a 

to add to the next product : 8 times 11 s. are 888., ^^ ^^ ^ 

which, added to the 48., eauals 92s., which we find 

by reduction equals £4 and 12 s.; we write the 128. under the shillings, 

and reserve the £4 to add to the next product; 8 times £12 are £96, 

plus the £4, equals £100, which we write under the pounds. Henee the 

following 

Rule. — I. Write the multiplier under the lowest denomi- 
nation of the multiplicand, 

II. Begin with the lowest denomination^ and multiply each 
term in succession as in simple number Sj reducing as in ad- 
dition of compound numbers. 

Proof. — The same as in multiplication of simple numbers 

Note. — If the multiplier is a largo composite number, it will be more 
•onvenient to multiply by its factors. 

'WRITTfilf BXBRCISBS. 

(2) (8) (*) 

cwt. lb. oz. lb. oz. pwt. gr. mo. da. h. min. sec. 

18 96 9 16 8 15 17 50 10 20 30 40 

5 3 7 

(5) (6) (7) 
£ 8. d. far. hhd. gal. qt. pt. lb. I 5 9 gr. 
13 12 9 2 21 35 3 1 12 8 7 2 20 
8^ 9 _n 

8. Multiply 12 L. 2mi. 232 rd. by 12. 

Ans, 154L. 2 mi. 224 rd. 

9. Multiply 23ch.f36bu.) 18 bu. 2pk. 7qt. 1 pt. bj 13. 

Ans. 305 ch. 27 bu. 2 pk. 1 qt. 1 pt 
10. A farmer sold 5 loads of hay, each containing 15 cwt 
901b.: bow much did lie aeW t Ans. 79 cwt. 601b. 
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11. Multiply 13 yr. 10 mo. 3 wk. 6 da. by 15, using the fac 
tors of the multiplier. Ans. 208 yr. 7 mo. 3 wk. 5 da. 

12. If a man walk 17 mi. 300 rd. in each of 21 days, how 
far will he walk in all f 4^8. 376 mi. 220 rd. 

13. If a farmer raise 60 bu. 3 pk. 6 qt. 1 pt. of grain on one 
acre, how much can he raise at the same rate on 48 acres ? 

Ans. 2925 bu. 3pk. 
14* If a pipe discharges 11 hhd.40gal. 2qt. 1 pt. of water 
in an hour, how much will it discharge in 56 hours ? 

Ans, 652 hhd. 7 gal. 

15. A had 1000 A. of land ; he sold B 96 A. 150 P., and C 
4 times as much ; how much remained ? Ans, 515 A. 50 P. 

16. A farmer raised 4000 bu. of grain ; he sold 50 bu. 
3 pk. 7 qt. to A, 7 times as much to B, and to C 6 times as 
much as to A and B together ; how much remained ? 

* Ans, 1145 bu. 3 pk. 

DIVISION OF COMPOUND NUMBERS. 

309. Division of Compomid Numbers is the process 
of finding the quotient when the dividend is a compound 
number. 

810. There are two cases : — 

1st. To divide a compound number into equal parts. 

2d. To divide one compound number by a similar one. 

CASE I. 

311. To divide a compound number into a num^ 
her of eqtuU parts. 

1. Divide £103 7 s. 6 d. into 5 equal parts, that is, take \ 

of it. 

Solution. — ^We write the divisor at the left of operation. 

the dividend, and begin at the highest denomi- £ g. ([. 

nation to divide. 4 of £103 is £20 and £3 re- 6)103 7 6* 

maining; £3 equal 608., which added to Vs. — — 

equals 67 s.; i of 67 8. is 13 s. and 2 s. remain- ZU 13 
ing; 2 s. equal 24 d., which added to 6d. equals 
30 d.; JofSOd. is6d. Hence the following 

Rule. — I. Begin with the highest denomination of the 
dividend and divide each term in succession^ as in simple 

numbers 

§ 
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II. When there is a remainder ^ reduce 'it to the next 
lower denomination^ add ti to the term of that denomination, 
and divide the result as before. 

Ill Proceed in the same manner until all the terms are 
divided. 

Proof. — The same as in division of simple numbers. 

Note. — When the divisor is a large number and composite, the factors 

being not greater than 12, it is perhaps more convenient to divide by the 

factors. 

'WRITTBN BXBRCISBS. 

(2) (8) (*) 

£ s. d. lb. oz. pwt. gr. T. cwt. lb. 

4 )61 18 4 6 )76 10 14 12 7 )112 16 66 

15 9 7 16 2 38 

(5) W (7) 

cwt. lb. oz. hhd. gal. qt. pt. gi. mi. rd. yd. ft. 

8 )125 94 12 9 )108 42 2 1 2 11 )120 313 3 2 

8. Five sons share 112 A. 144 P. 24 sq. yd. of land; how 
much does each receive ? Ans. 22 A. 92 P. 29 sq. yd. 

9. If 9 farmers raise 1137 ba. 3 pk. 4qt. Ipt. of grain, 
what is the average amount raised by each ? 

Ans. 126 bu. 1 pk. 5 qt. Ifpt. 

10. A miner sends 371b. 10 oz. 17 pwt. 16 gr. of gold to 
his 8 sisters; how much does each receive ? 

Ans, 4 lb. 8 oz. 17 pwt. 5 gr. 

11. A man walked 376 mi. 276 rd. in 22 days ; what was 
the average distance each day ? Ans, 17 mi. 4l3^rd. 

12. If 26 casks contain 21 hhd. 11 gal. 2qt. 1 pt., what is 
the capacity of each cask? Ans. 51 gal. 1 qt. ^pt. 

CASE II. 

31I3* To divide one compound number by a sim^ilar 
one. 

1. Divide £26 6 s. 2 d. by £4 15 s. 8 d. 

OPERATION. 

SoLUTiON.---£26 68. 2d. equals 6314 £26 68. 2d.=6314d. 

pence; £4 15 s. 8 d. equals 1148 pence; -rrr^ — 53" .,, .q , 

and dividing 6314(1. by 1148 d. we obtain *4 ^^s. 8d.=1148d. 
a qaotient of 5}. From this solution we 1148)6314(5j^, Ans, 

hare the following 6314 
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Rule. — Reduce both dividend and divisor to the lowest 
denomination mentioned in eithet, afid then divide as in 
simple numbers. 

Proof. — The same as in division of simple numbers. 

Note. — The division may also be made without reducing to the lowest 
denomination, and this will be shorter when the quotient is integral. 

IVRITTEN BXBRCISX^. 

2. Divide £48 7 s. 4 d. by £6 11 d. Ans. 8. 

3. 69 bu. 3 pk. 6qt. by 6 bu. 3 pk. 6 qt. Ans. lO^V 

4. If a man feeds his horse 1 pk. 6 qt. of oats a day, how 
long will 3 ba. 2 qt. last him ? Ans, 7 days. 

5. How many demijohns, each containing 2 gal. 3 qt. 
Ipt.yCan be filled from a tank holding 71 gal. 3qt. 1 pt. of 
wine ? Ans. 25. 

6. A drove of cattle ate 6T. 15cwt. 871b. of bay in a 
week ; how long will 33 T. 19cwt. 35 lb. last them ? 

Ans. 5 weeks. 

^ DIFFERENCE BETWEEN DATES. 

CASE I. 

313* To find the difference of time between two 
dates. 

1. Washington was born Fob. 22d, 1732, and died Dec. 

14th, 1799 ; what was his age ? 

Solution. — Dates are expressed in the number of operation. 

the year, the month, and the day ; hence the date of yj.^ ^^^ ^^^ 

his birth is 1732 yr. 2 mo. 22 da., and the date of his ^799 12* 14 

death is 1799 yr. 12 mo. 14 da.; and the difference of 1732 2 22 

these two dates will equal his age, which we find to — — — — 

be 67 yr. 9 mo. 22 da. bl 9 ^ 

Rule. — Write the number of the year, month, and day of 
the earlier date under the year, month, and day of the later 
date, and take the difference of the numbers, 

NoTB. — In this method we reckon 80 days to the month; when 
greater accuracy is required, we reckon the actual number of days in each 
month. The exact time between two dates is found by the table, Art. 296. 

• 'WRITTEN EXERCISES. 

2* What is the difference in time from Dec. 12th, 1^50, U? 
Jan. 5th, 1860 ? Ana, 9 yi, 1Z^^ 
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8. Milton was born Dec. 9th, 1608, and died Nov. 8tii. 
1675; what was his age? Ans, 66 yr. 10 mo. 29da. 

4. Franklin was born Jan. 6th, 1706, and died April 17th, 
1790; required his age. ' Ans, 84 jr. 3 mo. 11 da. 

5. What is the exact time a note has to run, dated Dec 
30th, 1862, and payable Jan. 16th, 1864 ? Ans. I yr. 17 da. 

6. The Revolution was commenced the 19th of April, 
1775, and terminated January 20th, 1783 ; how long did it 
continue ? Ans, 7 yr. 9 mo. 1 da. 

7. The Civil War began April 11, 1861, and closed April 
9, 1865; how long did it last? Ans. 3 yr. 11 mo. 28 da. 

8. How many years, months, and days, from your birth- 
day to the present date ? 

9. A man was born the 29th of Feb., 1824, and died the 
3d of March, 1860 ; how many birthdays did he see, and 
what was his exact age ? Ans, 10 ; Age, 36 yr. 4 da. 

10. Two men were born on the first day of January, one 
in the year 1756, the other in 1822 ; both died 37 years after 
they were born, upon the 1st of January; required the 
difference of their ages ? Ans. 1 day. 

11. What is the exact time from 45 min. and 25 sec 
past 12 o'clock noon. May 20, 1874, to 24 min. 36 sec. past 
4 o'clock, p. M., July 4, 1876 ? 

Ans, 2yr. Imo. 15 da. 3h. 39 min. 11 sec. 

CASE n. 

314. To find the day of the week upon which any 
given day of the month will faU^ the day of the week 
of some other date being given. 

Note. — A common year ends on the same day it begins, hence each year 
begins one day later than the preceding year. A year following leap year 
begins two days later. 

1. If the 3d of April, 1876, occur on Monday, on what 
day of the week will the next 29th of August be ? 

Solution. — By the table we find the difference of operation. 
time to be 148 days: dividing by 7, the number of 148 * 7-^2L+l* 
days in a week, we have 21 weeks and 1 day ; the ' 

29th of August must therefore be one day after Mon- 
day or Tuesday. 
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Rule. — Find the number of days between the two dates, 

reduce this number to weeks ; the number of days remaining 

will be the number of days from the given day of the week 

to the required day. 

Note. — In solving the problems after the 2d, the date in a preyioufi prob- 
lem may be assumed as the starting-point. 

IVRITTSN EXKRCISBS. 

2. If the year 1116 began on Monday, on what day cf the 
week was the 4th of July following ? Ans. Thursday. 

3* What day of the week was the surrender of Burgoyiie, 
Oct. lY, ITTY? *Jns. Friday. 

4. On what day of the week was Daniel Webster born, 
Jan. 18, 1782? Ans. Friday. 

5. On what day of the week was the battle of Waterloo 
fought, June 18, 1815? Ans. Sunday. 

6. On what day of the week was President Lincoln assas- 
sinated, April 14, 1865? Ans. Friday. 

7. On what day of the week was General Grant inau- 
gurated the first time, March 4, 1869 ? Ans. Thursday. 

' 8. The Centennial opened on Wednesday, May 10, 18Y6; 
if the next Centennial opens on the same date, on what day 
will it open ? Ans. Monday. 

9. Suppose a letter should be published purporting to have 
been written at New Orleans on the day of the battle, and 
dated Wednesday, Jan. 8, 1815; would it be genuine ? 

10. Let the pupils now determine, from the above princi- 
ples, the day of the week upon which they were born. 

LATITUDE AND LONGITUDE. 

315. The Latitude of a place is its distance from the 
equator, north or south. It is reckoned in degrees, minutes, 
and seconds, and cannot exceed 90°, or a quadrant. 

316. The Longitude of a place is its distance, east or 
west, from a given meridian. It is reckoned in degrees, 
minutes, and seconds, and cannot exceed 180°> or a semi- 
circumference. 
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Note. — In adding two lonsritudes, if their sum exceed 180 degrees, it 
must \i0 subtracted from 360 degrees for the correct difference of longitude. 

HEBTTAIi EXERCISES. 

1 . From what is latitude reckoned ? From what is longitude reck- 
oned ? 

2. What is the greatest latitude a place may have? What is the 
greatest longitude a place may have ? 

3. What places have no latitude? What places have no longitude ? 
What place has neither latitude nor longitude ? 

4. What is the use of latitude and longitude ? Has every place a 
meridian of longitude ? 

5. What is the* latitude of the equator? the latitude of the poles? 
the longitude of the poles? 

317. From the above principles, to find the difference of 
latitude or longitude, we have the following rule : 

Rule. — When the latitudes or longitudes are both of the 
sanie name, subtract the less from the greater ; when they 
are of different names, take their sum. 

IVRITTBN SXBRCISES. 

1. The latitude of Richmond, Ya., is 31° 20' north, and of 
Savannah 32° 4' 66" north; what is the difference of lati- 
tude ? Ans. 5° 15' 4". 

2. The latitude of Charleston, S. C, is 32° 46' 33" north, 
and of Quito, 13' 27" south ; what is the difference of lati- 
tude ? » Ans. 33°. 

8. The longitude of Portland is Y0° 13' 34" W., and of 
Mobile, 88° 1' 29" W. ; what is the difference of longitude ? 

Ans, 1Y° 47' 65". 
4. The longitude of New Orleans is 90° W. and of Geneva 
6° 9' 6" E. ; what is the difference of longitude ? 

Ans, 96° 9' 5". 

6. The longitude of St. Paul, Minn., is 95° 4' 56" W., and 
of Berlin 13° 23^ 45" E. ; what is the difference of longitude ? 

Ans, 108° 28' 40". 
6. The longitude of Paris is 2° 20' E., and of New York 
74° 3' W.; what is th ) difference of longitude ? 

Ans. 76° 23'. 
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LONGITUDE AND TIME 

31S« The earth revolves on its axis from west to east 
once in 24 hours, and this caases the sun to appear to re- 
volve around the earth from east to west in the same time. 
Places on the east of a certain point have later time, those on 
the west earlier time, since the sun appears to those on the 
east first. 

310. The circumference of a circle contains 360^, hence 
the sun appears to travel through 360° in 24 hours, and in 
1 hour it travels ^ of 360°= 15° ; in 1 minute it travels ^ 
of 15°= 15', and in 1 second it travels i^ of 15'= 15". 
Hence the following table : 

TABLE OF LONGITUDE AND TIME. 

15° of longitude = 1 hour of time. 

15' of " =1 minute of time. 

15" of " = 1 second of time. 

HEBTTAIi EXERCISES. 

1. In what time does the earth revolve on its axis? What part of 
a revolution does it make in 12 hours? in 6 hours? 

2. How many degrees of the earth's surface pass under the sun's 
rays in 24 h.? in 12 h.? in 4h.? 

3. How many degrees of longitude make a difference of 1 hour in 
time ? 2 hours? 8 hours? 4 hours? 

4. In what direction does the earth turn on its axis ? In what Ui 
rection does the sun appear to move? 

5. Does the sun appear first to places east or west of a given point ? 

6. When it is noon with us, is it earlier or later east of us? west 
of us? 

7. When it is noon at Boston, what is the time 15^ east of Boston? 
15** west? 80** east? 80° west? > 

8. What difference in longitude makes a difference of 1 hour of 
time? of 1 minute? of 1 second? 

9. What is the difference of longitude between two cities, if the 
difference of time is 1 hour? 1 h. 30min.? 2h.? 2h. 45min.? 

10. If I start at New York and travel until my watch is 1 h. 80 
min. too fast, in what direction and how far do I go? 

11. If I start at Chicago and travel until my watch is 2h. 15 min. 
(00 slow, how far and in what direction do I travel ? 
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CASE I. 

330. To find the difference of time of two places 
when their difference of longitude is given* 

1. The diflference of longitude between two places is 40° ; 
what is their difference of time ? 

Solution. — Since 15° of longitude correspond to operation. 

1 h. of time, and 15^ of longituoe to 1 min. of time, 15)40° 0^ 
1*5 of the number of degrees and minvies will e^ual — — ^Tv" 

the number of hovrt and minvies difference in time. ^ ^ 

Dividing bj 15 we have 2 h. 40 min. Hence the 
following 

Rule. — Divide the difference of longitude expressed in 
o ' " by lb; the result will be the difference of time in h. 

MIN. SEC. 

IVRITTKN BXSRCISBS. 

2. The difference of longitude of two places is 35°; what 
is their difference of time? Ans. 2 h. 20 min. 

3. The longitude of Portsmouth is Y0° 45', and of Wash- 
ington 17° 0' 15"; required their difference of time. 

Ans. 25 min. Isec. "* 

4. The long, of New York is 74° 3' west, and of New 
Orleans 90° west; required the difference in time. 

Ans. 1 h. 3 min. 48 sec. 

5. The longitude of Philadelphia is 75° 9' 5" west, and 
of Cincinnati 84° 29' 31" west; what is the time at Cincin- 
nati when it is 10 a. m. at Philadelphia? 

Ans. 22 min. 38^^ sec. past 9 A. m. 

6. Vienna is 16° 23' east longitude; what is the time 
there at 9 A. M. in Philadelphia ? 

Ans, 3 h. 6 min. 8^ sec. p. m. 

7. The long, of Washington is 76° 56' west of London ; 
what change must we make in our watches in coming from 
London to Washington ? Ans. Set back 5h. 7 min. 44 sec. 

8. Paris is about 2° 20' east longitude ; what change 
would a person have to make in his watch in going from 
New Y jrk to Paris ? Ans. Set ahead 5 h. 5 min. 32 sec. 

9. The longitude of Rome is 12° 27' east, and San Fran* 
ciBco 122° 26' 16" west; what time is it in the latter place 
wbon it i» 4 P. M. in the formex? An%. ^X sec. past 7 a. m. 
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CASE U, 

331. ^'o find the difference of longitude of two 
placeif when their difference of time is given, 

1. The difference of time between two places is 26 min- 
utes ; what is their difference of longitude? 

Solution. — Since 1 h. of time corresponds to 15° operation. 

of longitude, and 1 min. of time to 15^ of longitude, jj^ ^j^^ 

15 times the number of hours and minutes difference q 26 ' 
in time will equal the number of degrees and minuUs 25 

difference in longitude. Multiplying by 15 we have ^^i^Rt 
6*»30^ Hence the followmg ^ 30 

Rule. — Multiply the difference of time expressed in h. 
MIN. SEC. 6y 15 ; the result will he the difference of longitude 
in o ' ''. 

"WRITTEN EXEKCISBS. 

2. The difference of time between Philadelphia and Cin- 
cinnati is about 37 min. 20 sec. ; what is the difference of 
longitude ? Ans. 9° 20'. 

3. The time at St. Louis is about 53 minutes earlier than 
the time at Washington ; what is the difference in longitude? 

Ans, 13° 15'. 

4. When it is noon at London it is about 7 o'clock, a. m., 
in Philadelphia ; required the difference of longitude. 

Ans, About 75°. 

5. In traveling from New York to Cincinnati I find my 
watch is 41 min. 32 sec. too fast; required the difference of 
longitude. Ans. 10° 23'. 

6. In coming from San Francisco to Philadelphia I find 
my watch is 3 h. 9 min. 8f sec. too slow; what is the longi- 
tude of San Francisco, that of Philadelphia being 75° 9' 5"? 

^7W..122^26' 15". 

7. The longitude of Cambridge, England, is 5' 21" east, 
and the difference of time between it and Cambridge, Mass., 
is 4 h. 44 min. 50| sec. ; required the longitude of the latter 
place. Ans, 71° 7' 21" west. 

8. The longitude of New York is 74° 3' west, and of 

Jerusalem is 35° 32' east ; when it is 4^ o'clock, A. m , at 

New York, what is the time at Jerusalem ? 

Ann. 48 min. 20 sec. past 11 A. H, 
9* 
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DENOMINATE FRACTIONS. 
322* A Denominate Fraction is one in which the unit 

Df.the fraction is denominate ; as, f of a pound. 

3S3. Denominate Fractions may be expressed either 
as ccmmon fractions or as decimals. 

REDUCTION OF DENOMINATE FRACTIONS. 

334. Reduction of Denominate Fractions is the pro- 
cess of changing them from one denomination to another 
without altering their value. 

325. There are two general cases, reduction ascending 
and descending, which, for convenience of operation, are 
subdivided into several other cases. 

REDUCTION DESCENDING. 

CASE I. 

33G. To reduce a comtnon denominate fraction to 
a fraction of a lower denomination. 

\. Reduce ^ of a shilling to farthings. 
Solution. — Since there are 12 pence in one operation. 

shilling, 12 times the number of shillings JjrXVx4=i fer. 
equals the number of pence; and since there » i^ i a • 
are 4 farthings in 1 penny, 4 times the number 

of pence equals the number of farthings; hence ^ of a shilling equals 
AxVX4 farthings, which by cancelling and multiplying b^omes \ 
of a farthing. Therefore, etc 

Rule. — Express the multiplication by the required multi- 
pliers, and reduce by cancellation. 

IVRITTBN BXERCISES. 

Reduce 

2. -j-J-^ of a bu. to the fraction of a pint. Ans. f . 

3. x¥nr ^^ ^^ ^^' ^0 ^^® fraction of a grain. Ana. J. 

4. Y^Td ^^ * ^^7 ^^ ^^® fraction of a minute. Ans. 2 J. 
6. ^^ of a gal. to the fraction of a gill. Ans. ^. 

6. yAt ^^ ^ ^^^ ^^ ^^^ fraction of an inch. Ans, ^. 

7. asloo ^^ a ton to the fraction of an ounce. Ans. 4^. 

8. g^f g ^ of a sq. rd. ta the fraction of a sq. in. Ans. S^. 
iP» TuijiF ^^ * ^^^^ ^^ ^^^ fYacWou of an inch. Ans. 3^^. 
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CASE U. 

3S7« To reduce a comrmyti denominate fraction to 
integers of lower denomination. 

1. What is the value of f of a pound Troy? 
Solution. — There are 12 oz. in one pound, opekxtion. 

hence 12 times the number of pounds equals 6v2 2 AA ftj oz. 

the number of ounces ; 12 times f equals V Jv 20= V^134 dwL 
or 6 1 oz. : there are 20 pwt. in one oz., there- Ix 24^8er 
fore 20 times the number of oz. equals the ' 

number of pwt. ; 20 times } equals 4S or 13^ 
pwt., etc 

operation. 
Solution 2d. — J of a pound equals \ of 51b.; jb. oz.pwt.er. 

and \ of 61b. we and by dividing is 6oz. 13 pwt 9^5* (^^ q' 

^«'- 6 13 8 

Rule I. — Reduce the fraction until we reach an integer 
and a fraction of a lower denomination , set •aside the inte- 
ger and reduce the fraction as before, and thus continue as 
far as necessary. 

Rule II. — Regard the numerator as so many units of the 
given denomination^ and divide by the denominator, 

-WRITTBN BXXSRCISSS. 

What is the value * 

2. Of f of an ounce ? Ans, 16 pwt. 16 gr. 
8. Of ^ of a bushel ? Ans, 3 pk. 1 qt. IJpt. 

4. Of I of a mile ? Ans, 213 rd. 1 yd. 2| ft. 

5. Of I of a rod ? " Ans, 4 yd. 2 ft. 5J in. 
e. Of ^ of a mile ? Ans, 288 rd. 

7. Of I of a sign ? Ans, 26° 15'. 

8. Of i of an acre ? Ans, 114 P. 8 yd. 5 ft. 113| in. 

CASE III. 

3SS. To reduce a denominate decimal to integers 
f}f lower denominations. 

!• Reduce .875 gal. to integers of lower denominations. 

Solution. — There are 4 quarts in one gallon, there- operation 

fore 4 times the number of gallons equals the number of ,^75 

quarts'; 4 times .875 equals 3 qt. and .5 qt. ; there are * 4 

2 pints in one quart, therefore 2 times the number of "o^O 

quarts equals the number of pints: 2 times .5 equals * n 
1 pt Therefore .875 gal. equals 3 qt. 1 pt. 



1.000 
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Rule. — Reduce the decimal until wc reach an integer and 
a decimal of a lower denomination, set aside the integer, 
and reduce the decimal as before, and thus continue as far 
as necessary. 

IVRITTKN BXBRCISBS. 

What is the value 

2. Of .825 of a pound Troy ? Ans, 9 oz. 18 pwt 

3. Of .675 of a rod? Ans. 3 yd. 2fi ft. 

4. Of .364 of an acre ? Ans. 58 P. 1^ sq. yd. 
6. Of .3275 of a hogshead ? Ans. 20 gal. 2 qt. 1^ pt. 

6. Of .9735 of a bushel ? Ans. 3pk. 1^-^ qt. 

7. Of .3218 of a ton of iron ? Ans. 6 cwt. 43 lb. 9.6 oz. 

8. Of 2. 1365 of a tun (4 hhd.) of wine ? 

Ans. 2 tuns, 34 gal. 1 qt. 1 pt+. 

REDUCTION ASCENDING. 
CASB I. 

S29m To reduce a ctymtnon denominate /relation to 
a common fraction of a higher denomination. 

1. Reduce ^ of a farthing to the fraction of a shilling. 

Solution. — There are 4 farthings in a penny, operation. 
therefore \ of the number of farthings equals the Is/ W Vr= SrS. 
number of pence : there are 12 pence in 1 shilling, a * la »* 
therefore ^ of the number of pence equals the num- 
ber of shillings ; hence \ ian. equals ^X iX i=A of a shllliiig. 

Rule. — Express the division by the required divisors, and 
reduce by cancellaiion. 

IVRITTEN BXBRCISBS. 

Reduce 

2. f of a grain to the fraction of an ounce. Ans. -^ }^. 

3. A of a foot to the fraction of a mile. Ans. Trhns* 

4. f of a gill to the fraction of a gallon. Ans, ■^, 

5. ^ of an inch to the fraction of a rod. Ans, y^sV' 

6. I of a lb. to the fraction of a ton. Ans. j-shnf* 
7 4^ oz. to the fraction if a ton. Ans. ^zlo^ * 
8. What part of a cord of wood is a pile containing 48 

cvbici'eet? Ans. f* 
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CASE U. 

330« To reduce a cmnpound number to a common 
fraction of a higher denofnination, 

1. Reduce 3 s. 6 d. 2 far. to the fraction of a pound. 

Solution. — By reduction we find 3 s. 6 d. operation. 

2far. equal to 170 far., and also £1=960 gg^ gj. 2far.=170 far. 

fiir. ; one farthing is ^f^ of a pound, and £i __ q^q f^^^ 

170 far. equals 170 times ^=iJ J, which ti&—ii a 

reduced to its lowest terms, equals J J. tiU — ttt -^'**- 
Therefore, etc 

Rule. — Reduce the number to its lowest denominatiorifand 
write under it the number of units of this denomination 
which m,ake a unit of the required denomination ;' and then 
reduce the resulting fraction to its lowest terms, 

WRITTBlf BXERCISBS. 

2* Reduce 3 oz. 8 pwt. 12 gr. to pounds. Ans. JfJ. 

8. What part of 2 bushels is 1 bu. 4 qt. ? Ans. ■^^. 

4. Of a bar. of beer (36 gal.) is 22 gal. 2 qt. ? Ans. f- 

5. Of a barrel of wine is 4 gal. 3 qt. 1 pt.? Ans. ^. 

6. Of 5 3. is 23 19 10 gr.? Ans. ^. 

7. Of 3 years is 3 wk. 6 da. 20 h.? Ans. ^-^. 

8. What part of 4 inches square is 4 square inches ? What 
part of a 2 J inch cube is 2^cu. in.? Ans. J; ■^^. 

CASE HI. 

331 • To reduce a co^npound number to a dechmU 
of a higtier denoinination. 

I. Reduce 1 bu. 2 pk. 4 qt. to the decimal of a bushel. 

Solution. — There are 8qt. in 1 pk., hence J of operation. 
the number of quarts equals the number of pecks; g 4 

J of 4 equals .5, which, with 2 pk. equals 2.5 pk.; — 

there are 4 pk. in a bushel, hence \ of the number of ^ 

pecks equals the number of bushels ; ^ of 2.5 eauals 
.625, which, with 1 bu., equals 1.625 *bu.; hence 1 ou. 2 
pk. 4 qt. equals 1.625 bu. 

Rule. — I. Divide the lowest term by the number of units 
which equals one of the next higher ^ and annex the decimal 
q'notient to the integer of the next higher denomination. 

II. Proceed in a similar manner until the whole is re- 
duced to the required denomination. 



2.5 



1.625 Ans, 
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Note. — It may also be done by reducing to a common fraction, and tb6 
common fraction to a decimal. 

WRITTEN EXERCISES. 

Reduce 

2. 5 oz. 10 pwt. 12 gr. to the decimal of a lb. 

^ns. .4604166 lb.+. 

3. 3 pk. 4 qt. 1 pt. to the decimal of a ba. 

Ans. .890625 bu. 

4. 9.1 13 29 8 gr. to the decimal of a ib. Ans, .76875 lb. 

5. 286 rd. 1 yd. 3f in. to the decimal of a mile. 

Ans. .894375 ml. 

6. What decimal part of 5 gal. is 1 qt. 3f gi. ? 

Ans. .0725. 

7. Reduce 295 rd. 3 yd. 2 ft. 8 in. to the decimal of a mile. 

^718. .92408459 mi. +. 

8. Reduce 911b. 12Joz. to the decimal of a ton. 

Ans. .04590234375 ton. 

HENTAIi EXERCISES. 

MISCELLAITEOUS EXAMFLES. 

1. How many seconds are there in the circumference of a carriage 
>y tieel ? 

2« A lady put up 50 quart cans of strawberries ; how many pecks 
did she put up ? 

3. When the sun has seemed to pass over 4^ signs, how many 
seconds has he appeared to move ? 

4. How many pages of an octavo volume can be printed on 8 quires 
of paper? 

5. A hostler at a hotel stable fed out 48 half-peck measures of oats *, 
how many bushels did he feed? 

6. Sarah picked a peck of cherries, and sold them at 4 cents a pint; 
how much did she receive for them ? 

1. A sailor took the sounding, and found the water 75 feet deep ; 
how many fathoms was it ? 

8. My grandfather's age is "three-score years and ten;" how 
many years old is he ? 

9. A merchant buys i dozen hand-saws, at $20 a dozen; how shall 
he sell them to gain 50 cents apiece ? 

10. I paid $3.20 for a bushel of huckleberries ; how shall I sell 
them to gain 2 cents a quart ? 
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11. A merchant bought ^ dozen shovels, at $9.60 a dozen; how shall 
he' retail them to gain 20 cents apiece ? 

12. What must I pay a gross for hair-pins, that I may sell them foi 
5 cents a dozen, and gain 2 cents a dozen ? 

13. How many cubic inches in a 2-inch cube? in a 4-inch cube f 
in a 6-inch cube ? 

14. In 6 francs how many centimes? How many in 8} francs? in 
lOJ francs? 

15. How many leap years in every century ? At what time did the 
19th century begin ? 

16. What part of a circumference is 90° ? 60° ? 180°? Number of 
degrees in a quadrant? 

17. A grocer paid $6.40 for a bushel ot cranberries ; how shall he 
sell them a quart to gain 2 cents a pint? 

18. A huckster woman sold one day a bushel of pea-nuts by the 
half-pint glass, at 5 cents a glass ; how much did she receive ? 

19. A lady bought 2 pairs of vases, 3 sets of chairs, and a dozen 
knives and forks ; how many individual articles did she buy? 

20. If Henry Clay spoke 90 words in a minute, how many words 
would he speak in an address of one hour? 

21. Bought paper collars at 40 cents a box, each box containing a 
dozen; how much will I gain on each collar by selling them for 5 
cents apiece? 

WRITTEN EXERCISES. 

MISCELLANEOUS PROBLEM^ 

1. If 8 barrels of flour cost £24 12 s. 8d., what will 12 
barrels cost at the same rate ? Ans. £36 19 s. 

2. If t bales of goods weigh 20 cwt. 75 lb., what will 66 
bales of the same size weigh ? Ans. 166 cwt. 

3. What cost 8f cords of wood, at the rate of £11 5d. for 
5j cords? Ans, £16 12s. 2|d. 

4. What cost 8| yd. of cloth, at the rate of $4.50. per yard? 

Ans, $39.8ti. 

5. Multiply 8^ d. by 6.33^, and from the product take 2 s. 
6d. Ans, Is. llfd. 

6. Add .OOJsq. yd., .04| sq. ft., and .0008 sq. in. 

Ans. 18.1808 sq. in 

7. Reduce 1 shilling, 11 pence and 1.0384 farthings to the 
decimal of a guinea. Ans. .0923 guinea. 
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8. How many cubic feet in 75.125 cords? How many 
cubic inches in the same? Ans. 9616 cu. ft. 

9. How much gold may be obtained from a ton of quartz 
rock, if it yields .0016 of its weight in gold ? Ans. 3.2 lb. 

10. How much .is the cost of 24 cwt. 87 lb. of sugar, at 
$6.50 per hundredweight ? Ans. $161.65^. 

11. A man bought 4 hhd. 28 gal. 3 qt. of wine at $4.50 a 
gallon; what did it cost? Ans. $1263.375. 

12. A grocer shipped 6120 eggs to Philadelphia in 6 bar- 
rels ; how many did he pack in a barrel ? Ans, 85 doz. 

13. An apothecary bought 16 lb. 10^ oz. of drugs, at $12.25 
a pound; required the cost. Ans. $204,039. ^ 

14. Since 9 o'clock the sun has seemed to pass over 4° 
23' 24''; what time is it? Ans. 9 h. 17 min. 33f sec. 

15. A druggist purchased 20 lb. 8f oz. of opium at 48| 
cents an ounce ; what did it cost? Ans. $160,265+. 

16. What is the weight of $1,000,000 in gold dollars at 
25.8 gr. each? What is the weight in silver half-dollars at 
192.9 gr. each? Ans. 4479 lb. 2 oz.; 66979 lb. 2 oz. 

17. If I start at St. Louis, latitude 38° 37' 28" N., and 
travel due north 1800 miles; what latitude do I reach ? 

Ans. 64° 39' 3"+. 

18. What cost 31 lb. 14 oz. of drugs, if 6 lb. 6 oz. cost 
$31.40? Jn«. $157. 

19. What cost 5 cwt. 65 lb. of sugar, if .96 of a cwt. cost 
$7.50? AnstU.U^. 

20. What cost 10 cwt. 81 lb. of hay, if 5 cwt. 55 lb. cost 
£2 10 s. 6 d. ? Ans. £4 18 s. 4 d.-f. 

21. If £124 16 s. 6 d. are worth $599.16, how many dol- 
lars are £136 10 s. 6 d. worth ? Ans. $655.32. 

£2. In what time will a man walk 120 mi. 260 rd. 4 ft. if 
he goes 12 mi. in 3 h. 20 min. ? 

Ans. 33 h. 33 min. 3SBec.+. 
28. If A travels 24 mi. 198 rd. 4 yd. in 6 h. 30 min., how 
far will he go in 9 h. 45 min. ? 

Ans. 36 mi. 298 rd. 1ft. 6 in 
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24. How many centals of wheat are equivalent to 1200 
bushels? How many centals in 150 bar.? Ans. 720; 294. 

25. How many bushels of buckwheat in Kentucky are 
equivalent to 520 bu. in Illinois ? To 650 bu. in Pennsyl- 
vania? Ans. 400; 600. 

26. A merchant bought in Connecticut 32 bushels of oats 
at 2/ a pound, and sold them in New York at 80/ a bush- 
el ; what was his profit ? Ans, $4.48. 

27. If B digs 363 rd. t yd. of ditch in 35 wk. 5 da., how 
long will it take to dig 910 rd. 3|yd., working 12 h. a day, 
6 da. a week, and 4 wk. a month ? Ans. 22 mo. 1 wk. 3^ da. 

28. If a river current carries a raft of lumber at the 
rate of '4 mi. 265f rd. per hour, how long will it be in taking 
it 346 mi. 28.90||rd. ? Ans. 2 da. 23 h. 38min. 50^8ec.+. 

29. Mr. Owen sold 15 bu. 3 pk. 4 qt. of apples at $2.t5 a 
bushel, and took his pay in flour at 3^/ a pound, receiving 
only an exact number of barrels, and in sugar at 12/ a pound 
for what remained ; how many barrels of flour and pounds 
of sugar did he receive ? Ans, 6 barrels; 20^ lb. 

80. Two men start from different places on the equator, 
and travel towards each other till they meet ; on comparing 
their watches with the time of the place of meeting, it is 
found that the first is 45 minutes slow and the second 1 h. 
15 min. fast ; how far apart were the starting points and in 
what direction did each travel ? Ans, 2074.8 mi. 

81. The distance from a certain toll-gate east to a tavern 
is 3^ miles ; from the toll-gate west to a school-house is 
45^ rods; half-way between the tavern and the school- 
house is a creek 100 yards wide ; how far from the toll-gate 
to the middle of the creek ? to the further bank of the creek ? 

Ans, 1 mi. 195 rd. 2 yd. 2 ft. 9 in. ; 1 mi. 204 rd. 3 yd. 
1 ft. 3 in. 

32. A balloon started from Paris with dispatches for Tours, 
and alighted near Bourges, 119 mi. 266.66|rods from Paris. 
Its actual route was 1^ times this distance, which it made at 
the rate of 51 mi. 80 rd. an hour. Starting at 4 a. m., when 
did it alight ? Ans. 6 h. 48 min. 21:^ see. a. m. 
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SECTION VII 

PRACTICAL MEASUREMENTS. 

332. The Applications of Measures to the farm, the 

household, the mechanic arts, etc., are so extensive that we 
DOW present a distinct treatment of the subject. 

333. These Practical Measurements include Measures 
of Surface, Measures of Volume, Measures of Capacity, and 
Comparison of Weights and of Money. 

MEASURES OF SURFACE. 

334. A Surface is that which has length and breadth 
without thickness. 

THE RECTANGLE. 

335. A Rectangle is a plane surface 
haying four sides and four right angles. A 
slate, a door, the sides of a room, etc., are ex- 
amples of rectangles. 

336. A Rectangle has two dimensions, 
length and breadth. A Square is a rectangle in 
which the sides are all equal. 




I 



337. The Area of a rectangle is the 
surface included within its sides. It is 
expressed by the number of times it con- 
tains a small square as a unit of measure. 

Rule I. — To find the area of a square or rectangle, mul- 
tiply its length by its breadth, * 

For, in the rectangle above, the whole number of little squares is 
equal to the number in each row multiplied by the number of rows, 
which is equal to the number of linear units in the length multiplied by 
the number, in the breadth. 

Rule II. — To find either side of a square or rectangle^ 
divide the area by the other side. 
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Notes. — 1. The sides multiplied must be of the Mime denaminationj arid 
the product will be square unUs of that denomination, which may be 
reduced, if necessary, to hi^er denominations. 

2. In dividing, the linear unit of the side must be of the same name as 
the Mquare unit of the area, and the quotient will be linear unite of the 
name denomination. 

IVRITTKN E1X£RCIS£S. 

1. How many square feet in a floor 32 ft. long by 21 ft. 
wide ? how many square yards ? 

Solution. — To find the area, we multiply the length by the breadth, 
and we have 32 X 21=672 sq. ft.; reducing this to square yards, we 
have 74} sq. yd. 

2. How many square yards in the surface of a blackboard 
27 ft. long by 4 ft. wide? Ans. 12 sq. yd. 

8. How many square yards in a garden 215 ft. long bj 
109 ft. wide ? Ans. 2603f sq. yd. 

4. What is the width of a room 25 feet long, whose floor 
contains 500 sq. ft. ? Ans, 20 ft. 

5. A rectangle contains 466^ sq. ft., and one side is 16 ft 
6 in. long; how long is the other side ? Ans. 28 ft. 3 in. 

6« How many square feet in the sides of a room 18 ft 
long, 14 ft. 6 in. wide, and 9 ft. 6 in. high ? Ans. 617|. 

7« A certain box is 3 ft. 6 in. long, 2 ft. 3 in. wide, and 
1 ft. 4 in. high ; how many square feet in its surface ? 

Ans. 31 sq. fb. 12sq. in. 

8« What is the surface of a cubical box, each of whose 
dimensions is 1 ft. 6 in. ? Ans. 13^ sq. fb. 

THE TRIANGLE. 

338. A Triangle is a plane surface 
haying three sides and three angles; 
as, ABC. 

339. The Base is the side upon 
which it seems to stand, as A6. The 
Altitude is a line perpendicular to the base, drawn from 
the angle opposite ; as, CD. 

340. A triangle which has its three sides equal is called 
equilateral; when two sides are equal it is called isosceles; 
when its sides are unequal it is called scalene. 
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Rule I. — To find the area of a triangle^ multiply the base 

by one-half of the altitude. • 

Rule II. — To find the base or altitude of a triangle^ di- 
vide the area by one-half the other dimension, 

'WRITTBN EXERCISES 

1. What is the area of a triangle whose base is 25 inches 
and altitude 18 inches ? 

Solution. — To find the area, we multiply the base by one-half the 
altitude; 25x9 = 225; hence the area is 225 sq. in. 

2. How many square feet in a triangle whose base is 18 
ft. 6 in. and altitude 9 ft. 9 in. ? Ans. 90 sq. ft. 27 sq. in. 

3. What is the area of the gable end of a house 29 ft. wide 
the ridge being 12 ft. higher than the top of the wall ? 

Ann. 174 sq. ft. 

4. The area of a triangular bed of flowers is 26 sq. ft., and 
its base 10 ft. ; what ib the altitude ? Ans, 5 ft. 

5. The area of a triangular lot is 250 square yards, and 
its base is 250 ft. ; what is its altitude ? Ans. 18 ft. 

6. The area of the gable of a house is 378 sq. ft., the 
base being 14 yards; what is the height of the ridge ? 

Ans. 18 ft. 

THE CIRCLE. 

341. A Circle is a plane figure bounded 
by a curved line, every point of which is 
equally distant from a point within, called 
the f^entre, 

343. The Circumference of a circle is the bounding 
line; any part of the circumference, as BC, is an Arc. An 
arc of one-fourth of the circumference is called a Quadrant, 

343. The Diameter is a line passing through the centre 
and terminating in the circumference ; as, AB. The Eadiua 
is a line drawn from the centre to the circumference ; as, OD. 

Rule I. — To find the circumference of a circle, multiply 
€fte diameter by 3.1416. 
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Rule II. — To find the diameter of a circle ^ multiply the 
circumference by .3183. 

Rule III. — To find the area of a circle^ multiply the cir^ 
cumference by one-fourth of the diameter, or multiply the 
square of the radius by 3.1416. 

IVRITTBN BXBRCISBS. 

1. The diameter of a circle is 12^ feet; what is its cir- 
cnrnference ? 

Solution. — To find the circumference, we multiply the diameter by 
3.1416; 3.1416x12} equals 39.27; hence the circumference equals 
39.27 ft. 

2. What is the circumference of the planet Venus, its 
diameter being about 7800 miles? Ans. 24504.48 miles. 

8. The distance round a circular pond is 500 feet ; what 
is the distance across the pond? Ans. 159.15ft. 

4. How many times will a carriage wheel 4 ft. 6 in. in cir- 
cumference revolve in driving 10 miles? Ans, 11733^. 

5. I have a circular flower-bed 50 feet in circumference ; 
what is the area of the bed? Ans. 198 sq. ft. 135 sq. in. 

6. A cow is fastened to a stake by a rope 16 feet long; 
what space can she graze over? Ans. 89.36-1- sq. yd. 

7. If the equatorial diameter of the earth is 7925.75 miles, 
what are its circunaference and the length of a degree of 
longitude at the equator ? 

Ans. 24899.536+ miles; 69.16-}- miles. 

8. A circular flower-bed being divided into four equal 
parts by lines drawn from the centre, one section was 
planted with tulips ; what was the area of the tulip-bed, its 
outer edge being 7 feet? Ans. 15.5967 sq. ft. 

MEASUREMENT OP LAND. 

344. The Unit of Measure of land is the Acre, which 
is sometimes divided into square rods and sometimes into 
square chains. Hundredths of an acre are also frequently 
used. 

Government lands are divided by parallels and meridians into toion- 
thipSf which contain 36 square miles or secUonSj and each section i& «uly 
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divided into quarter-aectioni. Hence, 640 acres make a section, and 160 
acres a quarter-aecticm. The quarter-sections are still further subdivided 
into haif-qiLarter-sections, qtLart4T-quarter'8ection.% and lots. Lots are often 
of irregular form on account of natural boundaries, but contain, as near 
as may be, a quarter-quarter-section. 

Note. — The pupil will remember that rods multiplied by rods give square 
rods, chains by chains give square chains; also , that 1 acre ^*= 10 square chains 
or 160 square rods. 

l¥RlTTBlf EXBRCISES. 

1. How many square rods in a grass plat 65 ft. long and 

15ft. wide? 

Solution. — The area equals 65x15, or 975 sq. ft.; reducing to square 
rods, we have 8|JJ sq. rd. 

2. How many acres in a rectangular meadow 725 rods 
long and 400 rods wide ? Ans. 1812 A. SOP. 

3. What is the value of a farm 208.7 rods long and 120 
rods wide, at $81 j an acre ? Ans. $12795.91|. 

4. Mr. A bought 64 A. 116 P. of land for $3.50 per square 
rod, and sold it for$3.t5 per square rod; what did he gain? 

Ans. $2589. 

5. A rectangular pond is 200 rd. It yd. long, and 150 rd. 
15 yd. wide; required its area. 

Ans. 193 A. 137 P. 15| sq. yd. 

6. I have a field 16.5 ch. long and 9.75 ch. wide ; bow 
much land does it contain ? * Ans. 16 A. 14 P. 

7. Mr. Wilson's farm contains 163 A. 3ch.,and its length 
is 71 ch.; how many rods of fence would be required to 
surround it ? Ans. 752 rd. 

8« If a township is equally divided among 480 families, 
how many acres does each receive, and what part of a sec- 
tion ? Ans. 48 acres ; -^ of a section. 

9. How many rails are required to fence a quarter-quar- 
ter-section, the* fence being 5 rails high, and each rail 8 ft. 
long ; and what will be the cost at $35 per thousand rails ? 

Ans. 3300 rails ; $115.50. 

10. A field 80 rods long contains 15 acres, while another 
field of the same width contains 9 acres; what is the length 
of the latter field ? Ans. 48 rods. 
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11. How much less will it cost to fence a field 72 rods 
square than a rectangular field 3 times as long and ^ as wide, 
if fencing cost $2.50 a rod ? Ans. $480. 

12« A mechanic having a lot of ground 50 rods square, 
planted 3 acres with corn, 200 square rods with vegetables, 
15 rods square with flowers, and the remainder he kept to 
nasture his cow ; how much of the lot was pasture ? 

Am. 9 A. 155 P. 

COST OF ARTIFICERS' WORK. 

345. By Artificers' Work we mean plastering, paint- 
ing, papering, paving, stone-cutting, etc. 

340. Plastering, painting, papering, paving, and ceiling 
are estimated by the square foot or square yard. Roofing, 
flooring, partitioning, slating, etc., generally by the square, 
which consists of 100 square feet, but sometimes by the 
square foot or yard. 

347« Shingles, which commonly measure 18 in. by 4 in., 
are estimated by the thousand or bundle. 1000 are gener- 
ally allowed to a square of 100 sq. ft. 

IVRITTBN KXERCISBS. 

1. What will be the expense of paving a sidewalk 303 
ft. long and T^ft. wide, at $2.25 per square yard? 

Solution. — The area equals 303x7 J, or 2272 J sq. ft., which equals 
252i8q. yd.; hence the cost is $2.25x252^, or $568.12^. 

2. What will it cost to plaster a school-room 40 ft. long, 
20 ft. wide, and 10 ft. high, at $0.36 a square yard ? 

Ans. $80. 
Sm What is the cost of wainscoting a room 28 ft. long by 
15 ft. 4 in. wide, to a height of 4 ft. 3 in. at $0.45 per square 
yard? Ans. $ISA1%. 

4. What is the cost of slating a roof 52 ft. 10 in. long, 
each side being 20 ft. wide, at $15.25 per square ? 

Ans. $322.28^. 

5. A frame house is 50 ft. long, 28 ft. wide, and 35 ft. 
high ; what will be the expense of outside painting at $12.25 
per square ? An%. %^^%X^ . 
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6. What will it cost to shingle a roof 64 ft. loDg and 32 
teet from eaves to ridge, the first course along the eaves 
being double, at $14.87^ a thousand ? Aiis. $614,992. 

7. What will be the expense of papering a room 40 ft 
long, 32 ft. 4 in. wide, and 15^ ft. high, allowing 815 square 
feet for doors, windows, and washboards, at 25/ per square 
foot ; ceiling not included ? Ans, $356.83^. 

8. A cistern t ft. 5 in. long, 4 ft. 6 in. wide, and 6 ft. 3 in. 
deep, is to be lined with zinc costing 12/ a pound, allowing 
5 lb. to the square foot ; what will be the expense ? 

Ans. $109.40. 

CARPETING, PAPERING, ETC. 

348. In Carpeting, Papering, etc., it is frequently 
necessary to find the quantity of material of a given width 
required to cover or line a given surface. We do this by the 
following 

Rule. — Divide the surface we wish to cover by the area 
contained in a yard of the material. 

IVRITTBN KXBRCISSIS. 

1. How many yards of carpeting, 1 yard wide, are required 
to cover a floor 18 ft. 8 in. by 15 ft. 9 in.? 

Solution. — 18 ft. 8 in. equals 18J ft. ; 15 ft. 9 in. equals 15f ft;. ; 18}X 
15| equals 294 sq. ft., which equals 32S sq. yd. ; the area of 1 yard of the 
carpet is 1 sq. yd., and dividing 32} by 1 we have 32}, the number of 
yards of carpet required. 

2. How many sods, each 16 inches square, will be required 
to sod a grass plat 25 ft. long by 10 ft. 8 in. wide f 

Ans, 150 sods. 
8. How many planks, 6 ft. long by 1 ft. 6 in. wide, will it 
require to floor a room 2t ft. long by It ft. wide ? 

Ans. 51 planks. 

4. A lady bought 15 yd. of velvet ^ of a yard wide ; how 
much silk J of a yard wide must she buy to line it ? 

Ans. 8^ yd. 

5. A housekeeper wishes to cover a floor 28 ft. long by 20 
ft. 3 in. wide, with matting 4 ft. wide, at $1.28 a yard ; what 
will he the cost? Ans. $60.48. 
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8, Miss Hartman wishes to carpet a room 18 ft lonj^ b^ 
15 ft 6 in. wide, with Brussels carpet § of a yard wide, at 
$1.25 a yard ; what will it coat ber ? Ans. $62. 

7. How many rolls of paper, 8 yards long and 20 inches 
wide, will be required to cover the walls and ceiling of a 
room 30ft. long, 22^ ft. wide and 10 ft. 8 in. high, deducting 
142 sq. ft for windows and doors ? Ans. 4m rolls. 

8. What will be the cost of papering the above room, at 
$2.40 a roll, putting also a gilt moulding around the top of 
the walls, at 12 cents a foot? Ans. lUl.lS. 

9. A room contained 3 windows, which were curi^iued 
with brocaielle J of a yard wide; 10 yards were required 
for each window @ $1.50, and the curtains were lined with 
silk f of ft yftrd wide @ $.81^ ; how many yards of silk were 
required, and what was the whole cost of the curtains f 

Ana. 24 yd.; $86. 

MEASUKES OP VOLUME. 

349. A Volume is that which has length, breadth, and 
thickness or height. These three elements are called dimen- 
sions. A volume is also called a solid. 

Sao. A Rectangular Vol- 
ume or Solid is a volume 
bounded by six rectangles. 
The bounding rectangles are 
called faces. Cellars, hoxes, 
rooms, etc., are examples of 
rectangular volumes. 3 feet wide. 

351> A Cube is a volume bounded by six equal squares. 
Or, a cube is a recUnguIar volume whose faces are all equal. 

392. By the Contenta or Solidity ofa volume we mean 
the amount of space it contains. The contents are expressed 
by the number of times it contains a cube as a unit of meas- 
ure. 

Bole I. — To find the contents of a cube or rectangular 
volume, take Ike product of its length, breadth, and height. 

For. in tbevolume «bove,lhe number of cubic oniU on ftw.\)B»t«^?i» 
Oie leauili aiulliplieil bj the breadth, or 3x3^9, nni l.Ve-wtoXftMWTiiaa 
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of cubic units eqa&ls the number on the base multiplied b7 tlie number 

uf javers of tli««i- cubes, or 9x3^37 ; hence the whole number ufcuheB, 
ot tlie conieDtit, tquuls the product of the length, bresjlth, nod height. 

Role II. — To find either dimension, divide the contents by 
the product of the other two dimensions. 

WRITTKH EXERCIHBS. 

I. What are the coatenta of a room 18 ft. loDg, 14 h. wide , 
and 10ft. high? 
^il,[lTlON.-~To Gnil the contents, we multiply the lei^th, breadth, snd 

height (ogeiher, and we have 18x14x10=3520 cu. fU; reducing this to 
cubic yards, we have 93 cu. jd. 9 cu. ft. 

3. What are the eolid cOQtentB of a cube whose edge meas- 
ures Kyd. Ifi.? Ans. 2 cu. jd. lOcu.fL 

8. A cisteru 9 ft. square cODtaius 405 cubic feet ; what is 
its depth ? .^ijs, 5 ft. 

t. How many cubic inches in a rectangular hloclt of mar- 
ble 6 ft. long, 4 ft. wide, aud 2^(1. thick? Ans. 103680. 

5. How many cubic yards of air id a room 25 ft. loug, 
I2fl 6ia. wide, and 9^ ft. high? Ans. 109|^| cu. yd. 

6. A pile of bricks contaius 1 25 cubic yards, and is 13 ft 6 la. 
wide, and 8 ft, 4 in. bigh ; what is its length ? Ans. 30 ft. 

7. How much earth will be dug out of a cellar 72 ft. long, 
48 ft. wide, aud 1 ft. 3 in. deep J Ans. 928 cu. yd, 

THE CYLINDER. 

353. A Cylinder is a round body of uni- 
form size, with equal and parallel circles for its 
ends. The two circular ends are called banes. 

354. .The Altitude of a cylinder is the dis- _g.^ 
tance from the centre of one base to the centre ~ 
of the other. 

355. The Convex Surface of a cylinder is the surface 
of the curved part. 

Bale I — To find the convex surface of a cylinder, twui- 
itply the circumference of the base by the attitude. 

Rule II. — To find the contents of a cylinder, multiply th* 
area of the base by the altitude. 
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MfRITTEN BXKRCISES. 

1, What IB the convex aurrace of a cylinder, the diameter 
of wbgse bafte is 8 inches and whose altitude is 12 iuebesf 

SoLUTioB. — The circumference of the base equals 8x3.1416, which 
is 25.1323 indies; multiplying liy the aitiiude, 12, we have 301.6930 
square inclies, the convex aurface. 

2. I have a log 18 ft long and 20 inches in diameter; how 
many square feet of bark oa the log ? .^ns. 94.248 sq. ft. 

8. A well is 10 feet deep, and 3 feet in diameter; how 
many cubic feet does it contain T Jtib, 10.686 cu. ft, 

1. What ia the cost of digging a well 15 ft. deep and 9 
ft in circumference, at $.62^ a cubic yard ? Ans. $2.24—. 

5. How much zinc will it take to line the sides of a cistern 
8 ft. in diameter and SJ feet deep ? Am. 23.0384 sq. yd. 

0. Dr. Hieetand put in his house a cistern, 10 ft in diame- 
ter aad < ft, 6 in. high; how many cubic feet of water did it 
hold? Ana. 353.43cu. ft. 

■ WOOD MEASURE. 

3S6. The Measure of Wood is the cord, which is 
divided into cord /eei, etc, 

3S7> A Cord of wood is a pile 8 feet long, 4 feet wide, 
and 4 feet hij^h. It contains 8 curd feet, or 128 cubic feet 

39H. A Cord Foot 
is a part of this pile 1 
foot long. It is thus 
1 foot long, 4 feet wide 
aod 4 feet high, and 
contains 16 cubic feet, - - - -«-«^±«-_ 

Bale. — Tojind ike number of cords m a pile of tcood 
find ike number of cubic feet and reduce to cord feet and 
cordn. 

WRITTEN EXERCISES. 

1. How many cords in a pile of wood 28 ft. long, 10 ft 
high, and 10 fl. wide? 

—The mimber of cubic feet eqnabi 28x10x10, whirh 
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2. How many cords in a pile of wood 96 ft. long, 12 ft. 
wide, and 8ft. high? Ans. 12 cords. 

S. A load of wood containing exactly 1 cord, is 5 ft. 4 in, 
wide, and 3 ft. 9 in. high ; what is its length ? Ans, 6| ft. 

4. What is the height of a pile of wood containing 27| 
cords, if it is 75 ft. long and 10 ft. wide ? Ans, 4.736 ft. 

5. What will be the cost of the wood that can be piled in 
a shed 20 ft. long, 10 ft. wide, and 8 ft. high, at $4.75 a cord ? 

Ans, $59.37^^. 

BOARDS AND TIMBER. 

339. Boards and Timber are usually estimated in what 
are called hoard feet^ insteaid of in cubic feet. 

360. A Board Foot is 1 foot long, 1 foot wide, and 1 
inch thick. A cubic foot^ therefore, contains 12 hoard feet. 
Hence, board feet may be reduced to cubic feet by dividing 
by 12, and cubic feet to board feet by multiplying by 12. 

A standard hoard^ in commerce, is 1 inch thick, and its contents in 
board feet are the product of its length and breadth in feet. Board Jeei 
are usually known as square feet. Boards are quoted by the hundred-oT 
the thousandf meaning a hundred square feel, or a thousand square feet. 
Round timber, as masts, etc., is estimated in cubic feet; hevm timber, 
as beams, etc., either in board or cubic feet; lumber and sawed timber, 
as planks, scantling, joists, etc., in board feet. 

Bule I — To find the contents of a hoard, multiply the 
length in feet by the width in inches, and divide the product 
by 12. 

Rule II. — To find the contents of a plank, joist, etc,, 
multiply the length in feet by the width and thickness in 
inches, and divide the product by 12. 

Notes. — 1. If one of the dimensions is inches and the other two are feet, 
the product will be hoard feet. 

2. When a board tapers regularly, the length must be multiplied by the 
mean toidth, which is half the sum of the two ends. 

IVRITTEN EXERCISSS. 

1. What are the contents of a board 14 feet long and 9 
inches wide ? 

Solution. — Multiplying the length in feet by the width In inchei^ 
we have 14x9=126; and diyiding by 12, we have 10^ board f^ or 
s^/uwe/eeL 
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2. What are the contents of a board 16 feet long and 1| 
ft. wide ? Ans, 24 sq. ft. 

3. Required the contents of a board 20 ft long, the ends 
being 18 and 14 inches respectively. Ans. 26f sq. ft. 

4. How many square feet in 14 planks 16 ft. long, 18 
inches wide, and 4 inches thick ? Ans, 1344 sq. ft. 

5. How many square feet in a stick of timber 40 feet long, 
14 inches wide, and 9 inches thick? Ans, 420 sq. ft. 

6. What must b6 the width of a board 6 ft. 4 in. long that 
it may contain 9^ square feet? Ans. 18 inches. 

7. How many square feet of inch boards will it require to 
make a box 3 ft. by 2 ft. 6 in. and 18 in. high on the outside? 

Ans. 29 1 sq. ft. 

8. What is the cost of 40 boards 12 ft. long, 15 in. wide, 
at $2. '75 per hundred square feet? Ans. $16.50. 

9. What is the cost of 9 pieces of scantling 4 in. by 5 in. 
and 10 ft. long at $8.75 per thousand square feet? 

Ans. $1.31^. 
. 10. What is the costof flooring a three-story hou«e, the 
floors being 56 ft. by 32 ft. and the plank 1^ inches thick, at 
$33 per M ? Ans. $266,112. 

11. I wish to fence a field 36 rd. long and 18 rd. wide, the 
posts to be set 9 ft. apart, the boards to be 18 ft. long, and 11 
inches wide, the fence being 3 boards high ; the posts cost 
$30 per C, and the boards $15.50 per M , ahd it required 2 
men 3 days at $3.50 each a day, to build the fence ; required 
the number of posts, the amount of lumber, and the whole 
cost. ^ns.' 198 posts; 4900isq. ft.; $156.35T. 

MASONRY, BRICKWORK, ETC. 

301. Masonry is usually estimated by the perch and 
the cubic foot; sometimes by the square foot or the square 
yard. 

363. A Perch of stone or of masonry is 16^ ft. long, 
l^ft. wide, and 1ft. high; it contains 24| cubic feet, but 
when stone is built into a wall, 22 cubic feet make a percL, 
2| cu. ft. being allowed for mortar and M\T\g. 
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303. Excavations and Embankments are estimated 
by the cubic yard, A cubic yard of earth is called a load, 

364. Brickwork is .generally estimated by the thousand 
bricks^ but sometimes in cubic feet. 

In estimating labor, bricklayers and masons measure the length of the 
wall on the outside. The comers are thus measured twice, but this is 
considered an allowance for the greater difficulty of building them. 
No allowance is made for windows and doors, except by special con- 
tract, in which case it is customary to allow one-half the space actually 
required. -In estimating materialf allowance is made for doors, windows 
and comers. 

The average size of bricks is 8 in.x^X^t but Phila. and Baltimore 
bricks are 8^ in. X 4 J X 2| ; Maine bricks, 7 J in. X 3f X 2| ; North River 
bricks, 8 in.xB^X^i^; and Milwaukee bricks, 8^ in. X 4^X2}. 

To build one square foot of wall 1 brick or 4 inches thick, requires 7 
common bricks ; 2 bricks, or 9 in. thick, 14 bricks ; 3 bricks, or 13 in. 
thick, 21 bricks. In practice, the thickness of the wall is regarded as 
the same for each kind of brick. • 

Bule I. — To find the number of perches in a piece of 
masonry, divide the number of cubic feet by 24|. 

Bule II. — To find the number of common bricks required 
for cu wall or building, multiply the number of square feet 
indhe wall by T, if the wall is 1 brick thick; by 14, if 2 
bricks thick; by 21, ifZ bricks thick, 

Bule III. — To find the number of any kind of bricks re- 
quired for a wall, or building, add \ of an inch to the length 
and the thickness of the brick, divide 144 by the product of 
these two sums to find the number of bricks in a square foot 
of wall 1 brick thick, and multiply by the number of bricks 
in the thickness, and this product by the number of square 
feet in the wall. 

Note. — ^An old rule was — Deduct^ of the solid contents for the mortar, 
and divide the remainder by the contents of one brick. We may also find 
the contents of a brick with the mortar surrounding it, and divide a cubic 
foot by this Quantity, to find the number of bricks in a cubic foot. 

WRITTEN BXSRCISBS. 

1. How many perches of masonry in a wall 60 ft. long. 4fi 
6 in. high, and 15 inches thick? 

Solution. — Multiplying the length, breadth, and height together, we 
have 60x4}XlJ, or 337 J cu. ft., which, divided by 24t, the number of 
cubic feet in a perch, equals 13f^y perches. 
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2. What will be the cost of digging a cellar 42 ft. long, 
28 ft. wide, and 6 ft. 6 in. deep, at $.42 a luad ? 

Ans. $118.90f. 

3. How many perches of stone, laid dry, will build a wall 
around a lot 20 rd. long and 18 rd. wide, the wall to be 5 ft. 
high and 2 ft. 6 in. thick? Ans. 628§| perches. 

4. What will be the cost of filling in a street 600 ft. long 
and 65 ft. wide, averaging 4^ ft. below grade, at $.52 a cubic 
yard ? Ans, $3380. 

5. How many bricks of average size will it require to 
build the walls of a house 48 ft. long, 25 ft. wide, and 21 ft. 
high^the wall being 13 in. thick, allowing 240 sq. ft. for doors 
and windows? Ans, 57435 bricks. 

6. What will be the cost of the bricks in a house 40 ft. 
square, 22 ft. high, the walls being three bricks thick, of 
Philadelphia brick, at $15^ per M.? Ans. $1027.75. 

7. Mr. Wilson had a well dug in his yard, 6 feet in diame- 
ter and 15 feet 9 inches deep ; what did it cost at 50/ a load ? 

Ans, $8.25—. 

8. What will be the cost of digging and walling the cellar 
of a house 45 ft. by 24 ft., the cellar being 6 ft. deep and the 
wall 7ift. high and 1^ ft. thick, if the excavating cost 45/ a 
'oad, and the masonry $4.25 a perch ? Ans. $374.59^. 

MEASURES OF CAPACITY. 

365. Measures of Capacity are volumes used to deter- 
mine the quantity of fluids and many dry substances. 

366. The Principal Measures of capacity are the gal- 
lon for liquid substances, and the bushel for dry substances. 

CAPACITY OF CISTERNS, ETC. 

367. The Capacity of Cisterns, etc., is usually ex- 
pressed in gallons or barrels, 

368. The Standard Liquid Gallon of the United 
States contains 231 cubic inches, and is equal to about 8^ lb 
Avoirdupois of pure water. 
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303. Excavations and Embankments are estimated 
by the cubic yard, A cubic yard of earth is called a load, 

364. Brickwork is .generally estimated by the thousand 
bricks^ but sometimes in cubic feet. 

In estimating labor^ bricklayers and masons measure the length of the 
wall on the outside. The corners are thus measured twice, but this is 
considered an allowance for the greater difficulty of building them. 
No allowance is made for windows and doors, except by special con- 
tract, in which case it is customary to allow one-half the space actually 
required. -In estimating maJUrUdy allowance is made for doors, windows 
and comers. 

The average size of bricks is 8 in.X^X^, but Phila. and Baltimore 
bricks are ^ in. X 4 J X 2 J ; Maine bricks, 7 J in. X 3f X 2f ; North River 
bricks, 8 in.x3Jx2t; and Milwaukee bricks, 8 J in.X Ax2f. 

To build one square foot of wall 1 brick or 4 inches thick, requires 7 
common bricks ; 2 bricks, or 9 in. thick, 14 bricks ; 3 bricks, or 13 in. 
thick, 21 bricks. In practice, the thickness of the wall is regarded as 
the same for each kind of brick. • 

Rule I. — To find the nurriber of perches in a piece of 
masonry, divide the number of cubic feet by 24 1. 

Bule II. — To find the number of common bricks required 
for cu wall or building, multiply the number of square feet 
indhe wall by T, if the wall is 1 brick thick; by 14, if 2 
bricks thick ; by 21, ifZ bricks thick, 

Bule III. — To find the number of any kind of bricks re- 
quired for a wall, or building, add \ of an inch to the length 
and the thickness of the brick, divide 144 by the product of 
these two sums to find the number of bricks in a square foot 
of vmll 1 brick thick, and multiply by the number of bricks 
in the thickness, and this product by the number of square 
feet in the wall. 

Note. — ^An old rule was — Deduct^ of the solid eontentt for the mortar 
and divide the remainder by the contents of one brick. We may also find 
t?ie contents of a brick with tJie mortar surrounding it, and ditfide a cubic 
foot by this Quantity, to find the numJ)er of bricks in a cubic foot. 

WRITTSN BXSRCISBS. 

1. How many perches of masonry in a wall 60 ft. long. 4 ft 
6 in. high, and 15 inches thick? 

Solution. — ^Multiplying the length, breadth, and height together, we 
have 60x4}Xli, or 337 J cu. ft., which, divided by 24t, the number of 
cubic feet in a perch, equals 13^^ perches. 
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2. What will be the cost of digging a cellar 42 ft. long, 
28 ft. wide, and 6 ft. 6 in. deep, at $.42 a luad ? 

Ans. $118.90§. 

3. How many perches of stone, laid dry, will build a wall 
around a lot 20 rd. long and 18 rd. wide, the wall to be 5 ft. 
high and 2 ft. 6 in. thick? Ans, 628ff perches. 

4. What will be the cost of filling in a street 600 ft. long 
and 65 ft. wide, averaging 4^ ft. below grade, at $.52 a cubic 
yard? Ans, $3380. 

&• How many bricks of average size will it require to 
build the walls of a house 48 ft. long, 25 ft. wide, and 21 ft. 
high^the wall being 13 in. thick, allowing 240 sq. ft. for doors 
and windows? Ans. 57435 bricks. 

6. What will be the cost of the bricks in a house 40 ft. 
square, 22 ft. high, the walls being three bricks thick, of 
Philadelphia brick, at $15^ per M.? Ans. $1027.75. 

7. Mr. Wilson had a well dug in his yard, 6 feet in diame- 
ter and 15 feet 9 inches deep ; what did it cost at 50/ a load? 

Ans. $8.25—. 

8. What will be the cost of digging and walling the cellar 
of a house 45 ft. by 24 ft., the cellar being 6 ft. deep and the 
wall T^ft. high and 1^ ft. thick, if the excavating cost 45/ a 
'oad, and the masonry $4.25 a perch ? Ans. $374.59^. 

s 

MEASURES OF CAPACITY: 

305. Measures of Capacity are volumes used to deter- 
mine the quantity of fluids and many dry substances. 

360. The Principal Measures of capacity are the gal- 
lon for liquid substances, and the bushel for dry substances. 

CAPACITY OF CISTERNS, ETC. 

367. The Capacity of Cisterns, etc., is usually ex- 

pressed in gallons or barrels. 

868. The Standard Liquid Gallon of the United 
States contains 231 cubic inches, and is equal to about 8^ lb 
Avoirdupois of pure water. 
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Note.— 2150.42 is to 1728 as 5 to 4, nearly ; hence a bushel Is nearly 
equal to l\ cubic feet. Therefore, for practical purposes, any nwnber of 
cubic feety diminished by ^, toiU give their eq^iivalent in bushelSf and any 
numiter of busfieUy increaatd by ^, toUl give their equivalent in cubic feet^ 
The 5th example and those following will be solved by these rules. 

IVRITTKN EXSRCISES. 

1. How maD7 bushels will be contained in a bin 8 ft. long, 
6 ft. wide, and 3 ft. deep ? 

Solution. — The contents equal 8x6x3, or 144 cubic feet, which 
equals 248832 cubic inches ; dividing by 2150.42, the number of cubit! 
inches in a bushel, we have 115.71+ bushels. 

2. A bin is 16 ft. long, 7 ft. wide, and 2 J ft. deep; how 
many bushels will it hold ? Arts. 224.99 bu. 

8. What is the width of a bin 24 ft. long and 3 ft. 4 in. 
deep, to contain 640 bushels of wheat? Arts, 9.95+ ft. 

4. One division of an elevator is 25 feet long, 15 feet wide, 
and contains 2000 bushels of grain ; what is its depth ? 

Ans, 6.63+ ft. 

5. A bin is 10 ft. 5 in. long. 7 ft. wide, and 3 ft. 6 in. deep; 
how many bushels of shelled corn will it hold? how many 
of carrots? Ans. 204 J bu. corn; 163^ bu. carrots. 

6. There is a rectangular box 4 ft. long, 3 ft. wide, and 2 
ft. 4 in. deep; how many bushels of apples will it hold? 
how many of cranberries ? Ans, 17ff bu. ; 22| bu. 

7. A bin 8 ft. long, 6 ft. wide, and 3 ft. deep, is | full of 
barley; what is its value at $1.25 a bushel ? Ans, $108. 

8. How many barrels of flour can be made from the con- 
tents of a bin 12 ft. long, 7^ ft. wide, and 4 ft. deep, if one 
bushel of wheat makes 48 lb. of flour ? Ans, 70|f bbl. 

9. A bin 5 ft. long, 4^ ft. wide, and 3 ft. deep, is filled 
with Schuylkill white ash coal ; what is its value at $6.50 a 
ton? ^ns. $12.53f 

10. A shed 6 yd. long, 4^ yd. wide, and 8 ft. high, is half 
full of Lehigh white ash coal; what is the value of the coal 
at $7.50 a ton ? Ans, $211,304. 

11. An ice-house 40 ft. long, 25 ft. wide, and 15 ft. high, is 
filled with ice; how many tons are there, if a cubic foot 
weighs 58^ lb.? Ans. 435f| tons. 
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12. A haymow is 24 ft. long by 18 ft. wide and 16ft. high; 
what is the value of the hay when it is filled, valued at $12 a 
ton ? Ans. |20T.36. 

13. Mr. Jenkins sold a rectangular stack of hay 8 ft. long, 
7ft. wide, and 6ft. high, at $15 a ton; what was the value 
of the hay ? Ans. $ 1 8. 66f . 

14. A crib filled with corn in the ear measures on the in- 
side 20 ft. in length, 12 ft. in width, and 7 ft. in height; what 
will be the value of the corn when shelled at $1.05 a bushel, 
if 2 bushels in the ear make 1 bushel when shelled ? 

Ans. $564.48. 

COMPARISON OF MEASURES OF CAPACITY. 

373. The Dry Gallon, or half peck, contains 268.8 cubic 

inches ; hence 6 dry gallons equal nearly 7 liquid gallons. 

NoTiE. — The pupil will remember that the liquid gallon contalofl 231 cu. 
In., and the old beer gallon 282 cu. In. 

'WRITTBN BXSRCISSS. 

1. How many more cubic inches in 495.3 dry gallons than 
in 495.3 liquid gallons ? Ans. 18722.34 cu. in. 

2. What part of 5 gal. 2 qt. of old beer measure is 3 gal. 
2qt. 1 pt. of liquid measure ? Ans. .5399—. 

8. How many bushels of oats can be put in a tank that 
holds 4550 gallons of water? Ans. 488.765 — bu. 

4. How many gallons of water can be poured into a 
Oushel measure ? Ans. 9.31 — . 

5. If 32 quarts of water are put into a vessel that holds 
exactly 32 quarts of strawberries, will they be more or less 
than the vessel will hold, and how much ? 

Ans. 302.4 cu. in. less. 

6. A dishonest milkman charged for milk 7 cents a quart, 
beer measure, but wishing to cheat his customers, he meas- 
ured it by the liquid quart ; what was the loss to one taking 
2^ gallons ? Ans. 12^ cents. 

7. A grocer sold molasses at 15 cents a quart, but the 
clerk, by mistake, measured a day'9 sales by the dry quart ; 
^^ 80I4 25 gallons ; what did it cost a quart liquid measure ? 

Ans'. 12^^ cents. 
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COMPARISON OF WEIGHTS. 

373. The Troy Pound and the Apothecaries* Foimd 

each contains 5760 Troy grains; the Avoirdupois pound 
contains 1000 Troy grains. The Avoirdupois ounce con- 
tains 437^ grains, while the Troy ounce contains 480 grains. 

Rule. — Reduce the given denominations to grains, and 
divide by 480 to find Troy ounces, and 437^ to find ounces 
Avoirdupois. 

1. How many rings, each weighing 2J pwt., can be made 
from a bar of gold weighing 1 lb. Avoirdupois? 

Ans. 101 rings, 31 gr. remaining. 

2. What is the value of a silver pitcher weighing 2 lb. 
10 oz. Avoirdupois, at $2.26 per ounce Troy ? 

Ans. $86.13. 

3. Which is the heavier, 52f lb. of lead or 52.625 lb. of 
silver ? Ans. The lead. 

4. How many pounds of gold are actually as heavy as 
10 1b. of iron? Ans. 12|^ lb. 

5. How many times 31b. 10 oz. Troy is 5 lb. 12 oz. Avoir- 
dupois ? Ans. 1.8229+. 

6. A young lady weighs 120 lb. Avoirdupois weight ; how 
much would she weigh by Troy weight ? Ans. 145f lb. 

7. If a druggist buys 25 lb. Avoirdupois of drugs at $8^ a 
pound, and sells them in prescriptions at the rate of 75/ an 
.?, what is the gain ? Ans. $65.10. 

COMPARISON OF MONEY. 

374. The Found Sterling is valued at $4.8665 ; and the 
Franc at 19.3 cents ; the Mark at 23.85 cents. 

375. The gold Dollar weighs 25.8 gr. ; the silver Dollar^ 
41 2i gr.; the Half-dollar 192,9 gr.; the Sovereign (gold) 
123.274 gr. ; and the ShUling (silver) 87.27 gr. 

1. How many dollars in ^£25? Ans. $121.66i. 

2. How many dollars in £14 128.? Ans. $71.05. 
8, How many pounds ^ji $256.16? Ans. £52 I2s. 9d— . 
4. How many dollars .d 240 guineas? Ans. $1226.358, 
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5. How maoy francs in £42? Ans, 1069.03 fr. 

6. Uow many pounds in 875 francs? 

Ans. £34 14.03s. 

7. How many marks in £340 ? Ans. 6937.568 marks. 

8. How many pounds in 4375 marks? 

Ans. £214 8 s. 3 d.— . 

9. How many pounds Avoirdupois in 1000 sovereigns? 

Ans. 17.610f 
10. An ingot of pure gold was brought from California tc 
oe coined at the Philadelphia mint; if it weighed 151b. 8oz. 
Troy, how many gold dollars will it make, ^ of the coin 
being alloy ? Ans. $3886; 7.08 gr. rem. 

HISCEIiLAHTEOrS PROBIiEHS. 

1. How many planks laid crosswise, 1 ft. wide, will it take for 
a board walk 1 mi. 16 rd. long, and 4 ft. wide? Ans. 5544. 

2. How many bushels of grain can a farmer store in a 
hogshead containing 122 gallons? Ajis. 13.1+bu. 

3. How much stair carpet will be required for a flight oi 
18 steps, each 10 in. wide and l^in. high ? Ans. 8| yd. 

4. The cost of digging a sewer Ij miles long, 5 feet wide, 
and 8 ft. deep, was $3716; what was the price per cubic 
yard? Ans. $.Sl%^. 

5. A farmer has a mow 20 ft. long, 12 ft. wide, and 10 ft. 
deep ; how many tons of hay does it hold ? Ans. 6 tons. 

6. From a quartz rock yielding silver at the rate of $123.7^ 
per ton, a miner obtained $75.64 worth ; what was the 
weight of the rock? Ans. 12 cwt. 22|| lb. 

7. If 4 persons can stand on one square yard of ground, 
how many people can be contained in a public square 32 
rods on each side? Ans. 123904. 

8. How many bunches of lath will be required for the 
walls and ceiling of a room 18 ft. long, 14 ft. wide, 10 ft. high, 
each bunch being estimated to cover 5 sq. yd. ? Ans. 19f^. 

9. I wish to cover my parlor 25 ft. x 17 ft. 6 in. with Brus- 
sels carpet 26 inches wide; what will it cost me at $1.87^ 
per yard, the pattern requiring an allowance of 2^^ yd. for 
waste? Ans. $131.25. 
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10. A Street 36 ft. wide, was paved with Nichtlbon pave- 
ment at $3.25 per square yard ; what did it cost to pave a 
square 32 rods long? Ans. $6864. 

11. A railroad tunnel is one-eighth of a mile long, aver- 
aging 24 ft. wide and 20ft. high; what did the excavation 
cost, at $1.50 a cubic yard ? Ans, $17600. 

12. How many freight cars will be required to transport 
12000 bu. wheat, 240001b. being the weight allowed for a 
single car? ^ Ans. 30 cars. 

13. A coal-dealer has a wagon which holds exactly one ton 
of Schuylkill red ash coal ; if the wagon-bed was 7^ ft. long 
and 4^ ft. wide, what must be its depth ? Ans. 12f in. 

14. I used the earth taken from 4 cellars in grading a 
lot of ground; if the cellars were 30x21 ft., 28x18 ft., 
24x16 ft., and 32x24 ft., respectively, and 5 ft. deep, how 
much earth did I use ? Ans. 423^ loads. 

15.' What costs the excavation for a cellar 5 J ft. deep under 
the main building of a dwelling-house 30x25 ft. and an 
excavation for the walls of an L 16 ft. square, l^ft. wide, and 
2 ft. deep, at 50/ per cu. yd.? Ans. $78.88|. 

PROBLEMS FOR REVIEIV. 

10* What costs the plastering of a house of 12 rooms, there being on 
each story 4 rooms 14 X 15 ft. and a hall 30 X 8 ft. ; the first story being 
10 ft. high, the second 9Jt ft., and the third 8^ ft., allowance being also 
made for 24 doors 7 X 3i ft., and 30 windows 6X3 ft., at 30^ per sq. 
fd.? ^rw. $357.86 J. 

1 7* Bequired the cost of a cellar of a house 40 X 30 ft., the different 
items being as follows : excavating cellar, 4 ft. deep at 60f per cu. yd. ; 
cellar wall, 7 ft. high and 18 in. thick, the lower 4 ft. common masonry, 
@ $3.15 a perch, and the upper 3 ft. cut stone at 16^ per sq. ft. 

Ans. $263 —. 

15. Bequired the cost of the brick'^work of the same house, the walla 
being 35 ft. high and 13 in. thick, and gable 10 ft. high, using common 
bricks at $10 per M., bricklaying costing $3 per M., allowing for 3 dooR, 
each 7 ft. by 3i ft., and 30 windows each 6 ft. by 3 ft. An8. $1258.915. 



PERCENTAGE. 231 



INTRODUCTION TO PERCENTAGE 

MfilfTAIi EXERCISES. 

1. A gain of $2 on $5 is a gain of how many dollars on the hun- 
dnredf 

Solution.— If the gain on $5 is $2, on 1100, which is 20 times $5, the 
gain is 20 times |2, or $40. 

2. A gain of $3 on $5 is a gain of how many dollars on the hun- 
dred? 

3. What is the gain on a hundred when the gain is 4 on 20 ? 5 on 
20? 4 on 25? 

4. If the gain on $100 is $25, what is the gain on $4? on $12? on 
$20? 

5. If the gain on $100 is $20, what is the gain on $5 ? on $15 ? on 
$25? 

6. If the gain on $100 is $40, what is the gain on $1 ? on $12 ? on 
$36? 

7. If the gain on $100 is $25, what part of the $100 equals the gain? 

8. If the gain on $100 is $40, j^rhat part of the $100 equals the gain? 

9. If the gain on $24 is at the rate of 25 on the 100, what is the 
gain? 

10. If the gain on $25 is at the rate of 20 on the 100, what is the 
gain? 

11. What is the gain on $50 at the rate of 10 on the hundred? 

12. What is tbe gain on $250 at the rate of 20 on the hundred? 

13. What is the gain on $360 at the rate of 15 on the hundred ? 

14. What is the rate per hundred at a gain of $6 on $30 ? 

15. What is the rate per hundred at a gain of $15 on $60? 

16. Per cent means the same as jper hundred; what then can we call 
the rate per hundred ? Ane. Rate per cent, 

11. A gain of $20 on $80 is a gain of what per cent? * 

18. A loss of $15 on $75 is a loss of what per cent.? 
10. Wh&i per cent is a gain of 20 on 40? 5 on 25? 4 on 80? 3 on 
60? Son 200? ' # 

20. What is 5 per cent, of 80 ? 4 per cent, of 24? 20 per cent of 
40? 25 per cent, of 48? 

Solution. — 5 per cent, is at the rate of 5 on the 100, and since 5 is ^ ol 
100, 5 per cent, of 80 is ^ of 80, which is 4. 

21. What is 50 per cent, of 24? 30 per cent, of 60 ? 40 per cent, of 
35? 60 per cent, of 45? 

22. What per cent, is a gain of 15 on 60? 18 on 72? 12 on 48? 16 
on 80? 20 on 60? 15 on 90? 
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SECTION VIIL 

PERCENTAGE. 

376. Percentage is the process of computation in which 
the basis of comparison is a hundred. 

37T. The Term per cent. — from per, by, and centum, a 
hundred — means by or on the hundred; thus, 6 per cent, of 
any quantity means 6 of every hundred of the quantity. 

378. The Symbol of Percentage is %. The per cent 
may also be indicated by a common fraction or a decimal; 
thus 6%=y4^=.06. 

379. The Quantities considered in percentage are the 
Base, the Bate, the Percentage, and the Amount or Differ- 
ence, 

350. The Base is the number on which the percentage 
is computed 

351. The Rate is the number of hundredths of the base 
which are taken. 

383. The Percentage is the result obtained by taking 
a certain per cent, of the base. 

383. The Amount or Difference is the sum or differ- 
ence of the base and percentage. They may both be em- 
braced under the general term Proceeds, 

Nof B.— In computaUon the rate is usually expressed as a decimal. Foi 
the difl'erence between Rate and rate per cent., see Brooks** Philosophy of 
Arithmetic. 

« EXPRESSION OF THE RATE. 

1. Express 4% as a decimal and common fraction. 

Solution. — Since per cent, is so many on a operation, 

hundred, 4% of a quantity is .04 of it; or, as 4% =.04= 4 =A 
a common fraction, jj^j or ^ of it. ^^ **' 

Exprgss 

2. 5%. Arts. .05 or ^. 4. 7%. Ans. .07 or y^. 

3. 6%. • Ans. .06 or ^. 5. 8%. Ans. .08 or ^. 
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6. 10%. Ans. .10 or ^. 

7. 11^%. Ans. .llj or ^. 

8. 12^%. Ans, .ul or |. 

9. l^%. Ans. .lejorf 



10. S^%. Ans, .33^ or ^ 

11. 37i%. ^ns. .37^ or |. 

12. i%. Ans., 00b. 

13. \%. Ans. .0025. 



384. Cases. The subject of percentage is conveniently 
treated under three distinct cases : 

1. Given the rate and base, to find the percentage or pro- 
ceeds. 

2. Qiyen the rate and percentage or proceeds, to find the 
base. 

3. Qiyen the base and percentage or proceeds, to find the 
rate. 

NoTB. — Authors usually present the subject in five or six cases, but it is 
thought that the method here adopted is to be preferred, on account of it6 
logical accuracy and practical convenience. 

CASS I. 

3S5. €Hven, the b€ute and tJie rate, to find the per^ 
centa^e or the proceeds. 

MENTAI« EXERCISES. 

1. What is 25^ of 120 yards? 

SoL,UTiON.~25^ of anything is ^ or J of it ; and \ of 120 yards is 90 
yards. Therefore, etc. 

What is 



2. 20% of 75? 

3. 25% of 80? 

4. 50% of 132? 

5. 75% of 96? 



6. 15% of 60? 

7. 35% of 120? 

8. 124% of 144? 

9. 16}% of 108? 



10. Out of a purchase of 120 dozen eggs, 20% turned out to be 
bad; how many were good? 

11. From a hogshead of kerosene containing 108 gallons, 83^% 
leaked out; how many gallons remained ? 

is. A train of cars running 20 miles an hour, increases its speed 
15% ; what is the rate of running after the increase? 

13. A clerk's salary is $45 a month, but at the beginning of the 
year it was raised 11^%; what did he then receive a month? 

14. Mr. Smith paid a tax of ^% on $3000 ; what was the amount 
of his tax ? 

15. In the lOth problem, which is the base, which the rate, and 
which the i)ercentage ? 
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\¥RITTBir EXERCISBS. 

I. What IS 6% of $275? What is the amount of $275, 
increased bv 6% of itself? 

OPEBiLTION. 

$275 
Solution.— 6% of $275 equals .06 times $275, qq 

which, by multiplying, we find to be $16.50. ^ ' 

ftlo.oU 

OFERATIOK. 

Solution. — A number increased by 6 % , or .06 times «275 

itself, equals 1.06 times itself; 1.06 time» $275 equals -■ (^ 

^291.50. ^— i^ 

$291.50 

Rule I. — Multiply thfs base by the rate, to find the per- 

centage. 

BtQe II. — Multiply the base by I plus the rate, to find the 
amount; or by 1 minus the rate, to find the difference. 

Notes. — 1. When the rate gives a small common fraction, take such a 
^art of the base as is indicated by this fraction. 

2. The amiAmt equals the base plus the percentage ; the difference equals 
the base miniu the percentage. 

What is 

2. 12% of 475? Ans. 67. 

3. S% of 1875? Am. 150. 

4. 25% of 948 miles? Ans. 237. 
6. 12^% of 1256 rd.? Ans. 157. 

6. 35% of 1840 yd.? Ans. 644. 

7. 66§% of $124.65? Ans. $83.10. 

8. 33^% of $234.54 ? Ans. $78.18. 

9. 45% of 18|? Ans. 8.43|. 
10. 1% of $348 ? Ans. $2.61. 

II. 1% of II lb. ? Ans. .12 oz. 
12. Find 25% of 461b. 12|oz. Ans. 111b. ll^oz. 
18. How much is 42^% of 61b. 8 oz. 12pwt. 

Ans. 21b. 10 oz. S^^pwt 

14. A grain dealer bought 600 bar. of Western flour, and 
sold 16§% of it; how many barrels remained? Ans. 500. 

15. A man's income is $1800 a year, of which he pays 
12% for house rent; what rent does he pay? Ans. $216. 

16. If the bread made from a barrel of flour weighs 33^ 
per cent, more than the flour, what is the weight of the 
bread? ^ns. 261ilb. 
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17. Mr. Hamlin had 360 acres of land, and sold 83^% of 
it , how many acres remained ? Ans. 240 acres. 

18. The silver coin of the United States contains 10% of 
alloy; how much pure silver is there in 16§ oz. of silver 
coiu ? Ans. 15 oz. 

19. A land agent bought 1016 acres of land, and sold 12^% 
to Mr. Chase and 37^% of the remainder to Mr. Dunn ; how 
much remained ? Ans. 555| acres. 

20. How much linseed oil can be extracted from 1 cwt. 
27 lb. of flaxseed, if flaxseed contains 11% of oil, and a pint 
of oil weighs | of a pound ? Ans. 2 gal. 1.31^ "qt. 

21. A clerk's salary is $2000 a year ; he spends 10% of it 
the first quarter, 15% the second, 6% the third, and 4% the 
fourth ; how much did he save ? Ans. $1300. 

22. Mr. Walton^s income is $2500 a year, of which he 
spends 30% for board, 12^% for clothes and books, and 10% 
for incidentals ; what does he save in a year ? 

Ans. $1187.60. 
28. A man owning | of a machine shop worth $10,000, 
sold 16|% of his share to his brother ; what part of the whole 
shop did he still retain, and what was its value ? 

Ans. f ; value, $6250. 

CASE U. 

SSO* Cfiven, the rate and the percentage or pro-^ 
ceeds, to find the ba^e. 

- MEBTTAI. EXERCISES. 

1. Twenty-four is 20^ of what number? 

Solution.— If 24 \b 20 per cent, of some number, It \& ^/^, or j^ of that 
namber ; if 24 is ^ of some number, f , or the number, equals 5 times 24 
or 120. 



Of what namber is 

2. 16 25%? 

3. 19 16}%? 

4. 27 38i%? 
6. 1.5 50%? 



6. 41b. 6%? 

7. 2bu. 12J%? 

8. 8 A. m % ? 

9. £7.5 75% ? 



10. Thirty is 25% more than what number? 50% more than what 
number? 100% more than what number? 

11. Sixty 18 25% less than what number? 50% less than what 
Dumber? 100% less than what number? 
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12. The population of a certain village is 2700, which is 12 J % more 
than it was 5 years ago ; what was its yearly gain ? 

13. Mr. A. paid a tax of $60, which was ?^ of the value of his 
property; what was the value of his property ? 

14. A gentleman gave his daughter $50 tis a Christmas present, 
which is 62^ of what he gave to his wife ; what did he give his 
wife ? 

15. On a certain day there were present at a graded school 100 
pupils, which was 11^^ less than were registered; how many were 
registered ? 

WRITTEH EXERCISES. 

1. 60 is 5% of what number? What number, increased 
Dy 20% of itself, equals 360? 

Solution. — If 60 is 5% of some number, then operation. 

.05 times 9omt number equals 60; if .06 times sotik 60-^ 05 = 1200 
number equals 60, the number equals 60 -f- .05, 
which is 1200. 

Solution. — A number increased by 20%, or operation. 

.20 of itself, equals 1.20 times the number ; and if ggQ _j^ j 20=300 
1.20 times a number equals 360, the nwnher equals 
360 -i- 1.20, or 300. 

Rule I. — Divide the percentage by the rale^ to find the 
base. 

Rule II — Divide the amount by 1 plus the rate, or (he 
difference by 1 minus the rate, to find the base. 
Of what number is 



2. 45 20% ? Ans. 225. 

8. lb 25%? Ans. 300. 

4. 1121b. 40%?^ns.2801b. 
6. 456A.30%?^ns. 1520A. 



6. ^ 33^% ? Ans. j. 

7. t|t5%? Ans. 10^. 

8. $645 62^%? ^ns. $1032. 

9. $450|12i%? Ans. $3606. 



10. What number increased by 40% of itself equals 1694? 

Ans. 1210. 

11. What number diminished by20%of itself equals 468? 

Ans. 585. 

12. What fraction increased by 16% of itself equals ff ? 

Ans. J' 
18. What fraction diminished by 36% of itself equals | ? 

Ans. |. 
14. 42 A. 112 P. is 16|% of how much land ? 

Ans. 256 A. 32 P. 
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li. 14 lb. 10 oz. 16 pwt. is 33^% more than what number ? 

Arts. 11 lb. 2 oz. 2 pwt. 
16« A bookkeeper spends $600 per year, which is 24 % of 
Dis salary ; required his salary. Ans. $2500. 

17. A young farmer owns 320acres of land, which is 15% 
of what his father owns; how much has the father? 

Ans, 2133J A. 

18. A newsboy earned $15, which was 30% of what he 
then had in bank ; how much had he in bank 1 Ans. $50. 

19. A teacher spends 24% of his salary, and can thus 
save $760 a year ; what was his'salary? Ans. $1000. 

20. Mr. Hays drew 35% of his bank deposit to pay a 
debt of $4788.56; what was his deposit? ^ws. $13681.60. 

21. A man bought some flour and sold 25% of it to A, 
and 33^% of the remainder to C ; how much did he buy if 
he sold C 640 barrels ? Ans. 2560 bar. 

22. Mr. Herr drew 62^% of his money from the bank, 
and paid 33^% of it for a house worth $4500 ; how mUch 
money had he remaining in bank? Ans. $8100. 

23. A lady invested 90% of her money in bank stock, and 
some time after sold 33^% of the stock, and still had $4500 
invested ; required the whole amount of her money. 

Ans. $7500. 

CASE in. 

9!S7» Given, the base and the percentage or tJie pro^ 
ceedSf to find the rate* 

MEHTAI* EXERCISES. 

1, 12 is what per cent, of 48? 

Solution.— 48 is 100 per cent, of 48, and 12, which is | of 48, is } ot 
100 per cent., or 25 per cent, of 48. 

What per cent. 



2. Of 75 is 15? 

3. Of $12 are $3? 

4. Of 81 is 27? 

5. Of 16 qt. are5qt.? 



6. Of f isf? 

7. Of i is f ? 

8. Of 75^ is 25%? 

9. Of 2.5% is 1.5%? 



10. From a hogshead of wine containing 90 gallons, 12 gallons 
leaked out : what per cent, was lost? 
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11. Ii a man's income is $2000 a year and lie saves $300; what 
per cent, does he spend ? 

12. The standard for gold and silver coin in the United States \b 
9 parts pure to 1 of alloy ; what % of pure metal is there ? 

13. A merchant having put $5000 into a certain speculation, finds 
on settling up the business that he has received $5250 ; what ^ did 
he gain? 

WRITTEN EXERCISES. 

1. 20 is what per cent, of 80 ? 

Solution. — If 20 is some per cent of 80, then 80 operation. 

multiplied by aome rate equals 20; if 80 multiplied 20 • 80 .25 

by gome rate equals 20, the rate equals 20 divid^ by 
80, which is .25, or 26^. 

2. 240 yd. being increased by a certain per cent, of itself 
equals 300 yd. ; required the rate. 

Solution. — 300yd. minus 240yd. equals 60yd., opkration. 

which is the percentage. If 240yd. multiplied by 3qq 240=60 

aome rate equals 60 yd., the rate equals 60 divided gQ . 240=.25 
by 240, which is .25, or 25%. ~^ 

Rule I. — Divide the percentage by the base, to find the 
rate. 

Rule II. — Divide the difference between the proceeds and 
base by the base^ to find the rate. 

Note. — The rate may alBO be fouod by dividiDg the proceeds by the base 
and taking the difference between 1 and the quoUent. 



W hat per cent, of 








8. 360 is 90? Ans. 25%. 


6. 


$880 is 


$528? /Ins. 60%. 


4. 675 is 135? Ans. 20%. 


7. 


fis|? 


Ans. 90% 


6. 900 is 360? /Ins. 40%. 


8. 


fisf? 


Ans. 45%. 


9. 32% is 5i% ? 






Ans. 16|%. 


10. 4.5% is 3.37^% ? 






Ans. 1b%. 


11. 936 yd. is 312 yd.?* 






Ans. 33^%. 


12. 181b. is 5 lb. 8oz.? 






Ans. 30^%. 



13. The base is $14.10, the percentage $2.35 ; what is the 
rate? u4ns. 16i%. 

14. If a miller takes 10 quarts of every bushel he grinds 
for toll, what per cent, does he take for toll ? ^ns. 31^%. 

16. My income last year was $1800 and my expenses 
$1356 ; what % of my income did I expend ? Ans. 76^%. 
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16. A regiment went into battle with 960 men, and came 
out with 600 men ; what per cent. was lost? Arts. 37^%. 

17. A merchant's liabilities are $15760, and his ass.ets 
$7289 J what % of his debts can he pay? Arts. 46^^%. 

18. A merchant bought 275 barrels of flour, and after 
losing 20% of it, he sold 25% of the remainder ; what per 
cent, of the whole remained ? Ans, 60%. 

19. A put $780 in a savings bank, which was 15% of all 
his money, and afterward deposited 25% of the rest of his 
money f what per cent, of all his money had he then in 
bank? Ana. 36^^%. 

20. A gold eagle of the United States weighs 258 gr. and 
the alloy in it weighs 25.8 gr. ; what per cent of the coin 
is alloy? Ans, 10%. 

21. 35 per cent, of a regiment being sick, only 637 men 
were able to enter battle, of whom \ were killed ; how 
many did the regiment number, and what per cent, of the 
whole number were killed ? Ans. 980 men ; 9f %. 

GENERAL FORMULAS. 

888. These methods and rules may all be represented 
in general formulas as follows : 



CASE L 

1. Ba8exrate=Percentage. 

2. Basex (1-4-rate)^ Amount. 
8. Basex (1— rate)=Difference. 



CASE II. 

1. Percentage-5-rate=ba8e. 

2. Amount-r-(l-|-rate)=ba8e. 

3. Diflerence-s-(l — rate)^^ba8e. 



CASE III. 

Percentage-i-base=rate. 
Amount-i-ba8e=l-4- rate. 
Difierence-i-base=l— rate. 

Note. — These formulas apply to all the cases in the practical applica- 
tions, and may be used instead of the rules, or with them, as the teacher 
prefers. 

APPLICATIONS OF PERCENTAGE. 

389. The Applications of Percentage are extensive, 
owing to the great convenience of reckoning by the hundred 
in business transactions. 

390« These Applications of Percentage are of two 
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classes ; those not involving time and those involving lime 
The following are the most important of these applicatious 



1st class. 

1. Profit and Loss. 

2. Commission. 

3. Stocks, Dividends, etc. 
4 Premium and Discount. 

5. Brokerage. * 

6. Stock Investments. 

7. Taxes. 

8. Duties or Customs. 



2d class. 

1. Simple Interest. 

2. Partial Payments. 

3. True Discount. 

4. Discounting and Banking. 

5. Exchange. 

6. Compound Interest 

7. Annuities. 

8. Insurance. 



Notes. — 1. In the different cases of the application of percentage, care 
ehould be taken to see clearly the base upon which the percentage is reck 
oned. 

2. A percentage deducted from the price of goods is called a JHacourUy 
and is treated under ProJU and Loss. Successive Discounts called " Trade 
Dibcounts'' are often taken off, as *^ 10 and 5 per cent, off," meaning 10 
per cent, off and 5 per cent, off of the remainder. 

PROFIT AND 'LOSS. 

391. Profit and Loss are terms which denote the gain 
or loss in business transactions. 

393. The Quantities considered are as follows : 

1. The Cost, which is the base. 

2. The Bate of profit or loss. 

3. The Profit or Loss, which is the percentage. 

4. The Selling Price, which is the amount or difference. 

Note. — In marking goods it is customary to take one or more words or 
a phrase or sentence, consisting of ten different letters, and let each letter 
in succession represent one of the Arabic figures. The prices marked thus 
can only be read by those who have the key. 

CASK I. . 

393. Given, the cost and rate of profit or loss, to 
find the profit or loss, or the selling price, 

1. A lady paid |10 for a shawl, and sold it at a loss of 20% • re- 
quired the loss. 

Solution. — At a loss of 20 per cent , ^, or I of the cost equals the loss. 
I of $10 is $2. Therefore, etc. 

2. A grocer bought tea at 80 cents a pound, and sold It so as to 
gam 25% ; what was the gain? 
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8. Mr. Wilson paid $150 for a horse, and sold It at 16] % adTanoe ; 
what was his gain ? 

4. A dry goods merchant bought calico at 8 cents a yard, and sold 
it at a gain of 12^% ; what was the selling price ? 

5. A &rmer paid |48 for a cow ; for what must he sell her to lose 
6} % by the transaction ? 

6. A furniture dealer bought a second hand sofa for $40, and hav- 
ing spent 10% on repairs, sold it at a gain of 25% on its whole com ; 
for what did he sell it? 

WKITTEN EXERCISES. 

1. A man bought a horse for $250, and sold it so as to gain 
20% ; what did he gain ? 

OPEBATION. 

Solution. — If the horse was bought for $250 and sold |250 

at a gain of 20%, the gain was .20 times $250, which is 20' 

^^' Isooo 

Rule I- — Multiply the cost by the rate, to find the profit or 

loss. 

Rule II. — Multiply the cost by I plus the rate of profit, or 

by 1 minus the rate of loss, to find the selling price, 

2. I bought $640 worth of English prints and sold them 
at a gain of 12% ; what was the gain ? Ans. $76.80. 

3. Mr. Morgan sold his house, which cost $3680, at a loss 
of 5% ; what did he receive for it? Ans, $3496. 

• 4. A man weighing 162 lb., loses 33^% of his weight in a 
month ; how ranch did he then weigh ? Ans. 108 lb. 

6. A dealer bought coal at $3.75 a ton, which he sells at 
20% advance; what was his price? Ans. $4.50. 

6. I sold a lot of envelopes marked $7.50 *^ M, at 10 and 
10% off; what was the price received? Ans. $6,075. 

7. Some valentines marked $15 were sold at 25, 20, and 
10% off; what was the selling price? Ans. $8.10. 

8. I retail flour which cost $6.50 a barrel, at 15% advance ; 
at what price per pound do I sell it ? Ans, $.04 — . 

9. An agent gets pianos at 40 % off, and sells at a gain of 
25% ; what does he get for a $650 piano? Ans. $487.50. 

10. Mr. Bowman is obliged to mark down old-fashioned 
goods 20% ; what does he deduct from those marked 6 J/, 
12J/, 18|/, 25/, and 40/? 

Ans. 11/; 2\i^\ ^\yJ^^^^•^^^ 
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11, AVhat deduction from price is 10 and 15% oiOf? what 
deduction is 5, 10, and 15% off? Ana. 23^% ; 27^^%. 

12. What is the difference between 10% on and 5 and 5% 
on? between 20 and 10% on and 20 and 10% off? 

Ans.\%; 60%. 
18« A merchant bought 84 yd. of French chintz, at 20/ 
per yard, and sold it a gain of 33^% ; what did he gain in 
the transaction? Arts. $5.60. 

14. Henry bought a boat for $850, and sold it at a gain of 
25%, and the buyer sold it at a loss of 20% ; what did the 
latter receive for it ? Ans. $850. 

15. Mr. Warner's key for marking goods is, "now be 
quick f^ if he buy a lot of calicoes at 10/ a yard, how must 
he mark them to gain 35% ? Ans, nw^. 

CASE II. 

H,94tm Given, the rate and the 2>roflt or loss, or tlie 
sellitig price, to ftfid tlie cost. 

MEBTTAI* EXERCISES. 

1. A boy sold a knife for 5 cents less than cost, and thereby lost 
20% ; what did it cost him? 

Solution. — ^If he lost 30 per cent, then ^p,^, or i of the cost equals the 
loss, which equals 5 cents ; if ^ of the cost equals 5 cents, {, or the whole 
cost, equals 5 times 5 cents, or 25 cents. 

2. A shoemal^er charged 50 cents more for a pair of shoes than they 
cost him, and thereby gained 10% ; what was the cost? 

3. Edward sold his watch for $91, and thereby lost 35% ; what did 
the watch cost him ? 

4. Mr. Pelton sold a set of maps for $15, and thereby lost 25% ; foi 
what should he have sold them to gain 30% ? 

5. A horse-jockey bought a horse for 15% less than its value, and 
sold it for 40% more than its value; what did he gain ? 

6. A picture-dealer sold two pictures for $120 each ; on one he gai ned 
25%, and on the other he lost 25% ; what was His gain or loss? 

7. A merchant sold a stove for $30, and thereby lost 25% ; he then 
bought another stove for $30, and upon it gained 25 % ; what was the 
gam or loss ? 

WRITTEN exercises; 

1. A man giained $28 on a watch by selling it at a g^io of 
25% ; what did the watcVi coal? 
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Solution. — At a gain of 25%, .25 times the operation. 

eosi equals tlie gain, which is $28; if the cost $28-^-.25 = i>112 
multiplied by .25 equals $28, the cost equals $28 
divided by .25, or |112. 

Rule I. — Divide the profit or loss by the rate, to find the 
cost. 

Rule II. — Divide the selling price by 1 plus the rate of 
profit, or by 1 miniis the rate of loss, to find the cost, 

2. A merchant lost 15% by selling damaged delaines at 
17/ a yard ; what did they cost him? . Ans. 20/. 

3. Flour, sold at $7.54 a barrel, yields a profit of 16% ; 
what did it cost per barrel ? Ans, $6.50. 

4. A furrier sold a set of sable furs at 12^% less than 
cost, and lost $25 ; what did he get for them ? Ans, $175. 

6. What must I mark silks that cost $2.25 a yard so that 
I may fall 5% on my price and make 15% ? Ans. $2,723^. 

fi. A merchant's income is $5760 in a year, at a gain of 
18|% on his capital; how much would have been his income 
at a gain of 25% on his capital? Ans. $7680. 

7. By selling my interest in a lead mine for $16,872, 1 gain 
14% ; bow much would I have received for it if I had lost 
14% ? Ans. $12,728. 

8. Prof. Winslow loses 16% by selling his library for 
$960 less than it cost ; what must he have received for it if 
he had gained 16% ? Ans. $6960. 

9. On opening a case of goods that cost me $1.20 a yard, 1 
find them slightly damaged ; how shall I mark them that I 
may abate 25% and lose only 5% ? Ans, $1.52. 

10. A speculator sold two dwelling-houses for $6090 each ; 
on one he gained 16%, and on the other he lost 16% ; how 
much was gained or lost by the sale ? Ans, Lost, $320. 

11. A merchant bought a quantity of paper muslin @ 8/, 
and marked it so that he could fall 9y^y% on his marked 
price and gain 25% on cost ; how must he mark it? 

Ans. 11/. 

12. Mr. Smith's key for marking goods was " Kepublican ;" 
if he marked some grenadines e.bn and gained at that rate 
lli% on the cost ; what was the cost per yard*! Aua. %1,^^. 
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18. Mr. Baker sold Mr. Albert a farm for $85 an acre, 
and lost 15% on it; Mr. Albert sold the farm afterward to 
Mr. Hull, and made 15% ; did Mr. Hull pay more or less 
an acre than Mr. Baker? Ans. 82.25 less. 

CASE ui. 

303. Chiveti, the cost and the profit or loss or the 
selling pHce^ to find th§ rate. 

MEBTTAIi EXERCISES. 

1. A man bought a watch for $50, and sold it at a gain of $15; 
what was his gain per cent.? 

Solution. — If on $50 he gained $15^ on $1 he gained ^ of $15, which 
^ Hh or $^ ; and on $100 he would gain 100 times $^, which are $^, 
or $30 y hence the gain is 30 per cent. 

2. If a coal dealer buys coal @ $5, and sells it at a gain of $2, 
what is his gain per cent.? 

3. Sold a set of parlor furniture which cost $500 for $375 ; what 
was the loss per cent.? 

4. What % is gained by selling goods at dovhle their cost? What 
fo is lost by selling them at one-half their cost ? 

5. A grocer buys a quantity of A No. 1 mackerel at $20 a barrel, 
and retails them at 15^ a lb. ; what is his gain % ? 

6. If a miller takes 3^ quarts out of every bushel he grinds for 
toll, what % does he take for toll ? 

7. If goods are bought at 20% below market price and sold at 16^ 
below that price, what is the gain % ? 

8. I bought a lot of goods at 5% below current prices, and sold 
them 6% above those prices; what was my gain % ? 

9. I imported a quantity of foreign goods, but some of them hav- 
ing got wet on the voyage, I sold them at a loss of ^ of their cost; 
what was my loss % ? 

10. A lady sold some silk for $12, and thereby cleared ^ of this 
money ; wftat would she have lost %, if she had sold it for $6? 

WRITTEV EXERCISES. 

1. A man bought a horse for $200 and sold it at a loss 
of $20 ; what was the loss per cent. ? 

Solution. — Since $200, the 6a«e, multiplied by operation. 
the raie^ equals $20, the rate must equal $20 divided $2 ' $ 200— 10 
by $200, which is .10, or 10%. "'"^ 

Rule I. — Divide the profit or loss by the cost, to find the 
rate. 
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RtQe II. — Divide the difference between the cost and the 
Belling price by the cost, to find the rate, 

2. Some muslin was bought for 8^/ a yard and sold for 
12|/; what was the gain % ? Ans. 50%. 

8. I sold a lot of damaged goods that cost me $.84 a 
yard for $.63 ; what was the loss per cent. ? Ans» 25%. 

4. If I buy paper at $3.50 a ream and sell it at 25/ a 
quire, what is the gain % ? Ans. 42^%. 

6. If I buy at 20 and 10% off and sell for 20 and 10% 
on, what do I gain ? Ans, 83 J%. 

6. Bought valentines at 25, 20 and 10% off and sold for 
10 and 5% on; what per cent, did I gain? Ans, 113f%. 

7. I bought a lot of goods for 15% below market price, 
and sold them for 15% above market price; what % did I 
clear? . ^ns. 35fV%. 

8. A man shipped 600 barrels of flour, and lost 16|% of 
it by a storm; he sold 15% of the remainder ; what % of 
the whole remained ? Ans. 20f %. 

9. Mr. Jackson bought 500 shares of mining stock for 
$9000, and sold 400 shares for what they all cost ; required 
the gain per cent. Ans. 25%. 

10. Henry sold his horse and carriage for $450, and 
thereby cleared \ of this money ; what would he have 
gained % by selling them for $390? Ans, 8J%. 

11. I bought a watch for $120, and set such a price on it 
that after falling $12, I still made 15% on the purcba.se; 
what % did I abate from the asking price ? Ans. 8%. 

12. A lady sold her piano for $350, and thereby cleared 
20% of this money; what would she have gained %, if she 
had received $10 more than she did? Ans, 50%. 

13. Mr. Marble bought a lot of cassimeres @ $3.75, and 
marked them n,no^f his key being " John Marble ;" what 

was his gain % at the marked price? Ans. 18%. 

14. I offered my house for sale at 35% advance on its 
cost, but finding no purchasers at that price it was finally 
sold at 35% less than was first asked; what was the gain 
or loss % ? An%. "Lo^^ Vl^fc* 
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^ COMMISSION. 

396. Commission is a percentage paid to an agent for 
the transaction of business. 

307. An Agent is a person who transacts business for an- 
other ; he is often called a Commission Merchanty a Factor^ etc. 

'398. The Base in Commission is the actual amount of 
the sale, purchase^ collection^ or exchange, 

899. The Net Proceeds is the sum left after the com- 
mission and charges have been deducted from the amount of 
a sale or collection. 

400. The Entire Cost is the sum obtained by adding 
the commission and charges to the amount of a purchase. 

401. The Quantities considered are: i. The Amount 
sold f bought, etc.] 2. The Rate of Commission; 3. The Coinr 
mission ; 4. The Entire Cost or Net Proceeds. 

The goods forwarded lo be sold on commission are called a etmdgn- 
ment; the person sending them is called the consignor; and the person to 
whom they are sent, the eonsigneef or Factor. An agent residing at a 
great distance from his employer, is often called a correspondent; the oer- 
ion for whom an agent does business is called the Principal. 

CASE I. 

403« Cfiven, the base and rate to find ifie cominis^ 
sion or net proceeds, or entire cost* 

1. An agent bought a house for $8650, his rate of com< 
mission being 3^% ; what was his commission ? 

OPERATION. 

Solution. — The commission was .03J times $8650, $8650 

which equals $302.75. .03^ 

$302.75 

Rule I. — Multiply the base by the rate, to find the commis* 
sion. 

Rule II. — Multiply the base by 1 minus the rate, to find 
the net proceeds ; or by 1 plus the rate, to find the entire cost. 

WniTTEiS EXBRCISBS. 

2. A factor sold goods to the amount of $7650, rate of 
commission being ^^%\ Tec\vx\ift^ \.\ift commission and the 

Amoant paid over, Au%.%\^^^^^\^ v^vit. 
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3. A sells $5472 worth of dry goods, charging 3J% com- 
mission and 1^% for insuring payment; what sum will he 
remit to his employer ? Ans, $5212.08. 

4. A lawyer having a debt of $1536 to collect, compro- 
mises for 95%; what is his commission at H%, and what 
does he remit to his employer ? Ans, Com. $65.66. 

5. My agent bought 40 horses for $150 each, and paid $25 
for their keeping and $80 for transportation ; his commission 
was 3^% ; what did the horses cost me ? Ans, $6315. 

6. What would be the net proceeds of a sale of 450 bbl. of 
prime mess pork @ $17.12^, allowing 2^% commission, and 
paying 5/ a barrel storage for 30 days? Ans. $7491.09. 

7. A tax collector had a warrant for $25,850, upon which 
he collected $12,500 at 1^%, and the balance at 2^%; 
required the amount of the collector's fees. Ans. $521.25. 

8. An architect was employed to erect a city hall which 
cost $75,000, and was allowed |% for plans and specifica- 
tions, and \\% for superintendence ; but on settling accounts 
he claimed $1500 ; how much did he overcharge the city ? 

Ans. $93 75. 

CASS II. 

403. Oiven, the rate and the commisaian or the net 
proceeds or tlie entire cost, to find the ba^e, 

1. An agent receives $84 commission for buying goods, at 
the rate of 1^%, what was the cost of the goods ? 

Solution. — At a commission of IJ^, .01 J times operation. 

the cost of the goods equals the commission, which 34 

is $84; hence, the oo«< equals 84 divided by .01 J, "jTTi'^^^ 

which we find is $6300. -^^i 

2. An agent receives $4920 to be invested in cotton 
atler retaining his commission, 2^% ; required the amount 
invested. 

Solution. — The sum to be invested, increased by operation. 

2i% of itself equals 1.02^ times the sum, which 4920 

equals $4920. If 1.02} times the gum equals $4920. r?^in: ^'^^^ 

theaumequals $4920 divided by 1.02}, which we find ^-"^a. 
is $4800. 

Rule I. — Divide the commission by the rate, to find the 
base. 

B 



\ 
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Rnle II. — Divide the net proceeds by 1 mirvus the rate, or 
the entire cost by 1 plv^ the rate, to find the base. 

WJBilTTJSN SXSRCISBS. 

8. A lawyer's commission for making collections for a firm 
' at 2^% is $1600; how much did he collect? Ans. $64,000. 

4. A miller sent his Detroit agent $92*70 to be invested Id 
flour, after deducting his commission of 3%; what was the 
commission? Ans. $2*70. 

5. ^n agent buys hides on commission, at i<fof ftud pays 
$25 for cartage; the entire bill was $4558. td; what was the 
commission? Ans. $33.75. 

6. A commission merchant sells goods for a party at 1^%, 
and charges 2^% for guaranteeing the payment of the 
money; his commission was $284.25 ; required the amount 
of goods sold. Ans. $7580. 

7. A cotton factor received $1132.71 to invest in cotton 
at $.24 a pound, deducting 3^% commission ; how many 
potinds did he buy ? Ans. 4560 lbs. 

8. An agent bought 40 horses on commission, at 4^% ; he 
paid $25 for keeping and $50 for transportation, which, with 
his Commission, amounted to $345 ; what did the horses cost 
apiece ? Ans. $150. 

9. I sold some goods on commission at b%, through an 
agent, who charged me 3% ; my commission, after paying 
my agent, was $388 ; required the agent's commission, my 
commission, and the money paid to my employers. 

Ans. My com., $970 ; agent's, $582 ; sum paid, $18,430. 

CASE III. 

4:04« Oiven, tlie base and the conifnission or the net 
p^'oceeds or the entire cost, to find the rate* 

1. A commission merchant collects $7860, and his com- 
mission was $393 ; required the rate of commission. 

Solution. — The commission, $393, equals the operation. 

base, $7860, multiplied by the rcUe ; hence, the rede $393 

equals $393 divided by $7860, which we find is .05, ;^— ^r = .05 

QTb%. *'860 

Rule I. — Divide the commission by the base, to find the 
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Rule n. — Divide the difference between the base and the 
net proceeds or Hie entire coat, by Hie base, to find the rate, 

-WRITTEN BXERCISSS. 

2. A factor sold some land, and paid over $7742.10, re- 
taining $117.90 as commission ; required the rate. 

Ans. 1|^%. 

3. An agent bought some flour, paid $54^ storage, and 
charged $180 commission; his entire bill was $8234|; what 
was the rate of commission? Ans. 2^%. 

4. I sold a consignment of cotton goods through an agent 
for $2500; my commission was $112.50, and I paid the 
agent $37.50; what was the rate of commission of each ? 

Ans, Mine, 4^% ; Agent^s H%. 

5. My factor sold a consignment of sugar for which he 
remitted a note for $8500; he charged $127.50 for guaran- 
teeing payment and $191.25 for commission ; what was his 
rate of commission and of guaranty ? 

Ans, Com. 2^% ; guaranty, 1^%. 

STOCKS AND DIVIDENDS. 

405* A Company is an association of individuals for 
the transaction of business. 

400« A Corporation is a company regulated in its 
operations by a general law or a special charter. 

407. The Stock of a company is the capital invested in 
the business. The owners of stock are called Stockholders, 

40S* A Share is one of the equal parts into, which the 
stock is divided. A share is usually $50 or $100. 

409* An Installment is a sum required of stockholders 
as a payment on their subscription. 

410* A Dividend is a sum paid to stockholders out of 
the gains of the company. 
411* An Assessment is a sum required of stockholders 

to meet the expenditures or losses of the company. 
11* 
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413. The Base upon which dividends and assessments 
are estimated is the original or par value of the stock. 

413. The Quantities considered are as follows: 1. The 
Stock; 2. ThQ Rate; 3. The Dividend ov Assessment. 

CASE I. 

414* Oiverif the stock and rate of dividend or cw- 
sesstnent^ to find the dimdend or assess^nent. 

1. A owns $20,000 of the stock of a bank which declares 
a dividend of 8% ; what is his dividend? 

OPERATION. 

Solution. — If A has $20,000 worth of stock, and £20000 

the bank dechires a dividend of 8%, his dividend is Qg 

.08 times $20,000, which is $1600. ^, '^ 

I|>1dU0.U0 

Rule. — Multiply the par value of the stock by the rate, 

to find the dimdend or assessment, ^ 

Note. — It is often convenient to find the result by multiplying the divi- 
dend or assessment on one share by the number of shares. 

WRITTBN BXERCISl^. 

2. Miss Atherton bought 78 shares of Reading R. R. 
stock, at $50; the cojnpany declares a dividend of 4% ; 
what is her dividend ? ^ns. $156.00. 

8. Miss Lyle owns 65 shares, at $50, in an insurance 
company, which on account of losses, requires an assess- 
ment of 2^ per cent. ; what does she pay ? Ans. $81.25. 

4:. The Union gas company, whose stock is $785,000, 
declares a semi-annual dividend of 3^ per cent.; required 
the amount of dividend. Ans, $27475. - 

5. A has 40 shares, $50 each, of stock in a bank, which 
declares a dividend of 5% ; what is A's dividend, and how 
many shares of stock would it buy at par ? Ans. 2 shares. 

6. A man owns 50 shares of Salem turnpike stock ($100); 
the company declares a dividend of 8%, payable in stock; 
how many shares will he then own ? Ans. 54 shares. 

7. A company whose capital is $250,000, pays a dividend 
of $84 on 24 shares ($100), and reserves as a surplus, 
$5760; what were the net earnings? Ans. $14510. 
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CASK II. 

41S. OiveUf the rate and the dividend or assess^ 
uietUf or the result of increase or decrease of stocky to 
fifid tlie stock. 

1. A bank divides $8400 among the stockholders, being 
the amount of 7% dividend; required the whole amount of 
stock. 

Solution. — If $8400 is 7^ of the stock, operation. 

tlien .07 tiroes the stock equals $8400 ; hence, S8400 

the stock equals $8400 divided by .07, which ^-—-=$120000, An&, 

.8 $120000. -^7 

Rule I. — Divide the dividend or assessment by the rcUe, to 
find the stock. 

Rule II. — Divide the result of increase by 1 plus the 
rate, or the result of decrease by 1 minus the rate, to find 
Hhe stock, 

l^RITTBN BXERCISES. 

2. 1 received $880 from a 5^ per cent, dividend; how 
much stock do I own? _ Ans. $16000. 

8. I receive $279 as my share of a 9% dividend; how 
many shares, at $50 each, do I own ? Ans, 62 shares. 

4. A company divides $72000 among its stockholders, as 
the result of an 8% dividend; what is B's stock, provided 
he owns ^ of the entire stock ? Ans. $112500. 

5. A lady receives $1260 dividend at 7% ; required the 
amount of stock she owns and the number of shares, valued 
at $50 each. Ans. 360 shares. 

6. Mr. B receives $7800, payable in stock, as his share 
of a 12% dividend; how many shares had he at first, aud 
how many has he now, shares at $50? Ans, 1456. 

7. A gentleman received 7 shares and $25 in money, as 
his share of a 6% dividend ; how many shares, valued at 
$50, did he then own ? Ans. 132 shares. 

8. In 1864 1 received a stock dividend of 25% in the 
Camden and Amboy Railroad, and I then had 80 shares, ai 
$100 each ; how many shares had I at first? 

Ans. 64 shares 
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0. I received a stock dividend of 10% in an oil company 
in March, 1865, and a similar dividend of 12% in Novem- 
l)er ; I tlien owned 308 shares at $25 ; how many shares had 
1 at the beginning of the year ? Arts, 250 shares. 

10. The expenses of an insurance company, capital 
$400,000, are 75% of the gross earnings; it reserves 
$10,000 and pays a dividend of 4^% ; what were the gross 
earnings? ^na. $112,000. 

CASE ni. 

410« Glvetif the stock and dividend or (tssessfnentp 
or result of increase or decrease of stock, to find tiie 
rate. 

1. A company whose stock is $840000, clears $56000 in a 
year ; what rate of dividend can it declare ? 

Solution. — Since the dividend is some per operation. 

cent, of the stock, the base. $840000, multiplied 56000 

by the rate equals $66000 ; hence, the raie equals ^^^^^ =.06?, Ana, 

$56000 divided by $840000, which equals .06?. 840000 

Rule I. — Divide the dividend or assessment by the stocie, 
to find the rate. 

Rule II. — Divide the difference between the stock and Uie 
result of increase or decrease, by the stocJc, to find the raie. 

IVKITTKN EXERCISES. 

2. A company whose stock is $125000, requires an assess- 
ment of $1875 ; what was the rate? Ans. 1\%, 

3. Mr. A owns 288 shares of stock, at $100, and draws a 
dividend of $1944 ; what was the rate? Ans, 6j%. 

4. The earnings of a canal company for 6 months are 
$70000, the stock is $2,330,000; if they declare a dividend 
whose rate is an integer, what is the largest rate, and what 
i? the surplus? Ans. 3% ; $100 surplus. 

5. A owns 70 shares ($100) in a railroad company whose 
stock is $4000000, and his dividend is $402.50; required 
the rate of dividend, aad the whole dividend. Ans 5J%. 

6. After receiving a stock dividend, I had 73 shares ($50) 
and $10 toward another share ; what was the rate of divi- 
dend, if I had 61 shares at first? Ans, 20%. 
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Im I hold 350 shares in a Pittsbargh gas company ($50), 
and received two stock dividends, the first amounting to 42 
shares, and the second to 58 shares and $40 ; what were the 
rates of dividend ? Ans. 12% and 15%. 

PAR, PREMIUM, AND DISCOUNT. 

417« Capital is property consisting of Money, Bonds, 
S'ocks, Drafts, etc. 

418. Drafts, Checks, and Bills of Exchange are writ- 
ten orders for the payment of money at some definite place. 

419« Stocks is a general name applied to the scrip or 
bonds of a corporation, and to government bonds and public 
secarities. 

4!^. Scrip or Certificates of Stock are the papers 
issued by a corporation to its stockholders, as evidence of 
the number of shares belonging to each respectively. 

431« Bonds are written or printed obligations to pay cer- 
tain sums of money at or before a specified time. 

422. State Stocks or United States Stocks are bonds 

of a State, or of the United States, payable at some future 
time, with interest at a fixed rate. 

423. The Par Value of capital is the value marked on 
its face, called the nominal value or face. 

424. The Real Value or Itfarket Value of capital is 

what it will sell for. 

42c^« Capital is Above Par, or at a premium or advance, 
when it sells for more than its nominal value. Capital is 
below par, or at a disco an/, when it sells for less than its 
nominal value. 

The stock of a company will generally be above par when the company 
is doing a lucrative business, and below par when it is doing a poor 
business. The stock of a town, city, etc., varies according to the confi- 
dence in its security, the fluctuations of the money market, etc. 

Besides bonds, the U. S. Government issues notesj payable on demand 
without interest, which are a legal tender for all debts due the United 
States except duties. These notes, called "greenbacks," are, together 
with notes issued by the National Banks, the present circulating medium, 
and are called currency. 
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If the currency becomes depreciated in value, gold becoipes an object 
of investment, the same as stocks. The value of gold being fixed, its 
fluctuations in price indicate the changes in the value of the currency. 
Thus, when gold is said to be at a premium, currency is really at a dia- 
cowU, 

430« The Base upon which premiam and discount are 
estimated is the par value, 

427. The Quantities considered are four : I. The Par 

Value; 2. The Bate; 3. The Premium or Discount; 4 

The Real Value. 

Note. — The problems under this subject are solved without brokerage— 
the sales and exchanges being regarded as direct without the aid of a 
broker. 

CASE I. 

43S* Oiven, the par valtie and tlie rate of premiutn 
or discount, to find the premium or discount or real 
value, 

1. A broker bought 25 shares of stock ($50), at 5% 
premium ; required the premium and cost, or real value. 

Solution. — ^The par value of 25 operation. 

shar^ at |60 each is $50x 25== ^q ^ 25=|1250, par value. 

$1250; and the premium at 5^ is 05 

.05 times $1250, which is $62.50; _>— ^ 

and this, added to the par value, ioca ' P'^^**"™- 

equals $1312.50, the real value. _^^52_ 

$1312.50, real value. 

Rule I Multiply the par value by the rate, to find the 

premium or discount. 

Rule II — Multiply the par valu£ by 1 plus the rate of 
premium^ or by 1 minus the rate of discount, to find the 
real value. 

WRITTEN EXERCISES. 

2. B sold 46 shares of bank stock ($100), at 3% discount; 
required the discount and real value. Ans. $4462. 

3. In 1858, I sold a $20 note on an Ohio bank, at |% dis- 
count ; what did I receive for it ? Ans. $19.88. 

4. A broker paid currency for $560 in gold at 10^% 
premium; how much currency did he pay, and what was the 
premium? Ans. He paid $618.80. 
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5. A speculator bought 35 shares of bank stock ($100), at 
3J% discount, and sold it at 1^.% premium; what was his 
gain ? Ans. $166.25. 

6. A banker bought 48 shares ($100) of canal stock, at 
6% premium, and paid for them with $5000 in drafts, at 
3^% discount, and the balance in cash ; how much cash did 
he pay ? Ans. $250.50. 

7. A lady exchanged 45 shares ($100) railroad stock, at 
4^% discount, for 70 shares of bank stock ($50), at 5% 
premium, receiving the difference in cash ; what amount of 
cash did she receive ? Ans. $636. 

CASE II. 

439* Givetif the rate and the* premium or discount 
or tlie real valuer to find the jiar value. 

1. A man sold some securities at a discount of 5%, receiv- 
ing $120 less than their face ; what was their face value ? 

Solution. — If the discount at 5% is $120, operation. 

then .05 times the par vcdue equals $120; hence, ^120-:- .05 =$2400 
the par value equals $120 divided by .05, which we 
find is $2400. 

Sule I. — Divide the premium or discount by the rate, to 
find the par value. 

Rule II. — Divide the real value by 1 plus the rate of 
premiuniy or by 1 minus the rate of discount , to find the jiar 
value, 

WRITTEN EXERCLSES. 

2. B sold some stocks at S^% premium and gained $210*, 
what was their par value ? Ans. $6000. 

8. The premium on a draft at |% was $.90 ; required the 
face of the draft and its value. Ans. $120.90. 

4. Mr. Allen paid $2587.50 for a bond, at 3^% premium : 
required its face and the premium. Ans. Face, $2500. 

5. Mr. Jones paid $5926.50 in currency for gold at 9|% 
premium ; how much did he purchase ? Ans. $5400. 

6. Sold stock bought at par, at an advance of 3^%, and 

gained $145; how many shares ($50) did I sell ? Ans. 87 
B* ' 
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7. Miss Hartman sold 140 shares of Columbia National 
bank stock at $54 a sbare^ premium 8% ; required the par 
value and entire premium. Am, $50 ; Prem. $560. 

8. I gave a draft worth |% premium, for 75 shares of 
turnpike stock ($50) at 3% discount ; what was the face of 
the draft ? Arts. $3610.42+. 

9. Mr. Dean sold 40 shares of stock atapremium of 4^%, 
and received $180 advance ; what was the par value of a 
share? Arts. $100. 

10. A broker exchanged 700 shares of stock ($100), at 5% 
discount, for United States bonds ($100), at 5% premium, 
paying $70 in money ; how many did he get ? 

Ans, 634 bonds. 

11. Mr. Fish bought a number of shares of bank stock 
($50), the discount at 5% being $200; \ of it he sold at par 
and the rest at 7% advance; what was the average gain on 
each share ? Arts. $5.1 2^, 

CASE III. 

430. Given f the par value and the real value or 
the pretniuin or discount, to find Uie rate of pretnium 
or discount. 

1. J sold a note, drawn for $860, at a premium of $51.60; 
what was the rate of premiuiti ? 

Solution. — Since the premium equals the par operation. 

value multiplied by the rate, $860 multiplied by gj gQ 

the rale equals $51.60; hence, the rale equals $51.60 ~^^K~^=^-^ 

divided by $860, which we find is .06. ^^^ 

Rule 1. — Divide the premium or discount by the par valuer 
lo find the rate. 

Rule II — Divide the difference between the real value 
and the par value by the par value^ to find the rate, 

IVRITTEN SXSBCISES. 

2. I bought a draft, drawn for $1680, at a discount of 
$12.60; required the rate of discount. Ans. J%. 

3. Mr. Peters bought 96 shares of railroad stock ($50) 
for $4476 ; what was the rate of discount? Ans. 6|%. 



BROKERAGE. 257 

4. If he sells these 96 shares for $4699.80, what is the 
rate of discount^ and rate of gainf Arts. 2^% ; 5%. 

5. Mr. Reed gave $7500 in notes, at 2% discount, for 
$6 125- in gold ; what was the rate of premium on the gold ? 

Ans, 20%. 

6. A banker bought $500 in gold, premium \Q\%, and 
sold it for $600 ; what was the rate of premium on the sale, 
and what was the gain % ? -4ns. 20% ; 8|J4^% gain. 

BROKERAGE. 

431. Brokerage is a percentage charged by brokers for 
the transaction of business. 

4313. A Broker is a person who buys or sells monej, 
stocks, bills of exchange, real estate, etc., for others. A 
Stock Broker is one who deals in stocks, but is generally 
called simply a broker. 

433. The Base upon which the commission for the pur- 
chase and sale of bonds and stocks is estimated is their par 

m 

value, 

434. The Rate is usually ^%, and is so understood if 
no other rate is mentioned. In New York and Philadelphia 
custom has fixed the rate at \%, 

435« The Quantities considered are : 1. The Par value 
of the amount sold, bought, etc.; 2. The Bate of Brokerage ; 
3. The Brokerage ; 4. The Market value of $100, or of I 
share; 5. The Entire Cost, or Net Proceeds. 

Notes. — 1. Stocks are quoted either at the price of one share, or at the 
price of $100 of par value of the stock, whatever be the par value of a 
share. The former method is used in Philadelphia ; the latter in New 
York. 

2. Stocks are often named from the rate of interest they draw ; thus, 
we have 5's, 6's, 7-30's, etc. The time to run or date when due sometimes 
gives the name ; as 5-20's, 'Si's, etc. 

CASS I. 

430* CHven, the par v€Uue, the rate a/nd the market 
value, to find the brokerage, net proceeds or entire 
cost. 

!• A broker bought for a party 16 shares Pennsylvania 
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R. R, (160), rate of brokerage being J% ; required the 
brokerage. 

Solution. — ^The par value was 16 x $50, or operation. 

1750. The brokerage was .00 J times $750, $50x15=1750 

which equals $1.87i. $750 X .00i=$1.87i 

Rule I. — Multiply the par value by the ra^, to find the 
brokerage. 

Rule II. — Multiply the par value by the market value 
minus the rate, to find the net proceeds ; or by the market 
value plus the rate^ to find the entire cost. 

Nqte.— It is often shorter to multiply the brokerage on one share, by the 
number of shares. When the par is $50, one-half the rate should be used 
iu applying the rule, 

IVRITTBN X:XERCIS£». 

2. I bought through a broker 46 shares of bank stock 
($50) at par, brokerage being \^o \ required the brokerage, 
and the cost .of the stock. Ans, $6.'76. 

&. A broker bought for me 76 shares of bank stock ($60) 
at 41^; what did the stock cost me, the brokerage being \ 
per cent. ? Ans, $3619.50. 

4. Mr Lyte sold through his banker 72 shares New York 
Central ($100) at 103; required the brokerage and net pro- 
ceeds. Ans, Proceeds, $7398. 

6. My broker bought on my account 26 shares Bank of 
North America ($100), at 150, and sold them at 161 ; what 
was his commission and my profit? Ans. Profit, $262.60. 

6. Shall I gain or lose if I buy 66 shares Northern Cen- 
tral ($50) at 63^, and after receiving two 4% dividends sell 
them for 61 J^, brokerage J%, interest on money not consid- 
ered ? Ans, $91.50 gain. 

CASE U. 

437« Oiven, the rate, the brokerage, or the net 
proceeds, or entire cost, and the market value, to find 
the par value. 

1, A paid a broker $160 for selling some drafts, at the 
rate of 2^% ; what amount of drafts did he sell ? 
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Solution. — At a rate of 2}%, .025 times the par operation. 
value of the drafts equals the brokerage, which is $150 
$150; hence the. par value equals $150 divided by 7r^r-=$6000 
.025, which we find is $6000. -^20 

Rule I. — Divide the brokerage by the rate^ to find the par 
value. 

Rule II. — Divide the net proceeds by the market value 
minus the rate^ or the entire cost by the market value plus 
the ra^e, to find the par value. 

I^RITTSN EXBRCISBS. 

2. I paid a broker $12.50 at ^% for buying N. Y. Central 
($100); how many shares did he buy ? Ans, 100 shares. 

8. I paid my broker $4112.50 for an investment in Mis- 
souri 6'8 (100), at 94, including brokerage act \% ; what was 
the par value of the bonds ? Ans. $5000. 

4. I sent a New York broker a draft on Fisk & Hatch 
for $4953, to cover an investment made by my order in 
Ilarlem Railroad at 95 ($100), and his commission of \% ; 
how many shares shall I receive? Ans. 52 shares. 

5. My broker sold $3000 Philadelphia 6's at 101^, and 
invested the proceeds in United Companies of New Jersey 
stock at 131f ($100); how many shares did he buy, broker- 
age at \% ? Ans. .22 shares; $128.75 surplus. 

6. Mr. Westlake bought Pennsylvania R. R. stock ($50) 
at 49J, and sold it at 53^; after paying brokerage, he found 
he bad a profit of $237.50 ; how many shares did he buy ? 

Ans. 76. 

7- A merchant wishing to meet a note for $5000, directed 
his broker to sell sufficient West Philadelphia Pass. Railway 
stock ($50) to cover the note and brokerage ; if the stock was 
Belling at 78|, how many shares must he sell, and what 
would be the surplus ? Ans. 64 shares ; $24 surplus. 

8. I sold 25 shares of Philadelphia National Bank ($100) 
at 156^, and directed my broker to invest the proceeds in 
Norristown R. R. stock ($50) at 99 ; what is the amount of 
investment, after deducting brokerage? 

Ans. 39 shares; $40.37^ surplut*. 
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CASE ni. 

439* OiveUf the par value , and the brokerage^ or 
Uie net proceeds, or entire cost, and the inarltet value, 
to find tfie rate. 

!• A broker bought Reading convertible coupon. Y's, par 
value $4000; his charge was $10; what was the rate of 
brokerage ? 

Solution. — The brokerage, $10, equals the par operation. 

value, $4000, multiplied by the rote; hence, the rote #ia 

equals $10 divided by $4000, which we find is .00^, ^—- = .00^ 

orJ%. ^^0 

Rule I. — Divide the brokerage by the par value, to find 
the rate. 

Rule II. — Divide the difference between the real valuta of 
the stock f and the net proceeds or entire cost, by the par 
value, to find the rate. 

WRITTEIir EXERCISES. 

2. A broker buys 110 shares of gas stock, par value $25 a 
share ; his charge was $6.87^ ; what was the rate of broker- 
age ? , Ans. i%. 

3. A broker, having purchased, according to order, $5600 
Rhode Island 6's at 110, informs me that the entire cost is 
$6188 ; what brokerage does he charge ? Ans. \%. 

4. I sent a draft for $21250 to a Detroit broker, to invest 
in Michigan 6's at 106 ; he remitted me a balance of $25 ; 
what rate of brokerage did he charge? Ans. \%. 

INCOME FROM INVESTMENTS. 

439* Investments in stocks, etc., may be made either 
for interest on the money or for the increase of capital. 

440. There are Several Classes of stocks, viz.: those 

of Corporations, States, and the General Qovemment. 

441. Bonds are distinguished as Registered and Coupon 
Bonds. The Registered bonds are payable to order, and 
cannot be transferred without beiog indorsed. 

44S* The Coupon bonds have coupons or certificates of 
interest attached to them, which may be cut off and the inter- 
est collected when du^. 
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443* The principal bonds of the United States are as fol- 
lows : 

U. S. 6'a of '81 are payable in 1881. interest 6% in gold, due Jan. 1st 
and Jaly Ist U. S. 7-30's were bonds issued during the war and con- 
Terted at maturity into 5-20's; interest 7^% currency. 

U. S. 5-20's, payable in not less than 5 or more than 20 years, at thb 
option of the Goyemment. There are several series of these bonds, 
called from the years in which thev were issued, 5-20*8 of '62, '64, '65, 
'65 new issue (n. t.), '67, tfnd '68. Interest 6% in gold, payable on the 
firbt three series May 1st and November 1st ; on the last three, January 
1st and July 1st. 

U. S. 10-40's, payable in not less than 10 nor more than 40 years from 
date, at the option of the Government. Interest 5% in gold, payable on 
register^ bonds and on $500 and $1000 coupon bonds March 1st and 
September 1st ; on $50 and $100 coupon bonds once a year March 1st. 

U. S. 5's of '81, payable in 1881. Interest 5% in gold, payable quar- 
terly Feb. Ist, May 1st, Aug. 1st, Nov. 1st U. S, Pacific Railroaa 6'8, 
payable in 1895, and thereafter, were issued to aid in constructing several 
railroads to the Pacific coast. Interest, 6^ in currency, payable Janu- 
ary and July. U. S. 4^'s, redeemable after 1886 ; interest 4^% ; paya- 
ble quarterly ; also 4& due 1907, int. 4%, payable quarterly. 

444L* A Mortage is a conditional coavejance of pro* 
perty as security for the payment of a debt. 

Should the interest not be promptly paid, the mortgage may he fore- 
elosedj and the property is then sold by the sheriff to the highest bidder, 
and the mortgage paid off from .the proceeds. Property is usually not 
mortgaged beyond a certain part of its value, in order that the mort- 
gagee may be secure from loss. A second mortgage is sometimes given, 
but this cannot be paid, in case of foreclosure, till the first is fully paid, 
and hence may not be a very good security. 

445. A Oround-Rent is a* fixed rent paid for ground, 
generally used for building purposes. 

It is a common practice in some cities, when a person wishes to build 
one or more houses, instead of buying the ground required, to agree to 
pay the interest on its value as rent, the contract to continue in force as 
long as the rent is regularly paid. Ground-rents are redeemabUi or trre 
deemable. Some cities, as jrhiladelphia, prohibit the issue of any more 
irredeemable ground-rents. * 

Mortgages and grownd-rents are not bought and sold at the Stock 
Exchange, but conveyancers are frequently employed in the transaction, 
as the title and condition of the property must be examined, and the 
necessary papers drawn up. Well-secured mortgages and ground-rents 
are in such hieh' esteem as safe investments, that tlMsy are among the 
securities in which trust funds may be legally invested. 

Note. — In changing from one Investment to another, there is often a little 
more realized from the sale of the first than will procure an exact number 
of shares of the second. In such cases the income will be calculated on 
the number of shares, without noticing the surplus. 
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446. The Quantities considered are: 1. The Amount 
Invested; 2. The Bate of Dividend or Interest; 3. The 
Income ; 4. The Market Value of $100; or of one share i 
6. The Bate of Income, 

CABS I. 

447« Give?if the amount of an investment, the mar^ 
Let value f and the rate of dividend or interest , to find 
the income. 

1. If I invest $5100 in 7% bonds at 85, what will be my 
annual income from them ? 

Solution. — Since for 85 cents you can buy operation. 

tl worth of stock, for $5100 you can buy as |5100-t..85=$6000 

many dollars worth of stock as $.86 is con- JjAOOOv 07=&420 

tained times in $5100, or $6000. The annual *"^""^-"' ^ 
income on this is $6000x .07 which equals $420. 

Rule. — 1. Divide the amount invested by the market value, 

to find the par value. 

II. Multiply the par value by the rate to find the income. 

WRITTEN EXEBCIIIES. 

2. What annual income would I receive from $16050 
invested in U. S. Pacific R. R. 6»s at 107 ? Am, $900. 

8. If I invest $5631.25 in 5-20's at 112|, what is my 
annual income in currency, gold being worth i09J ? 

Ans, $329.25. 

4. If I invest $5280 in United Companies of New Jersey, 
stock at 132, dividend 10%, what will be my income? 

Ana. $400. 

5. Miss Brown has invested $8475 in 10-40's at 113; 
what will be her semi-annual income in currency, gold being 
110? ^7is. $206.25. 

6. A conveyiancer sold a lot 25 ft. front and 50 ft. deep on 
ground-rent, redeemable on payment of $1500; what is the 
ground-rent at 6%? Ans, $90. 

7. Mr. Tompkins bought on ground-rent a lot 75 ft. front 
by 90ft. deep, valued at $87.25 per foot front; what would 
be the ground-rent per foot front at 6%? Ans. $5.23^. 
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8. I made $5000 by a fortunate speculation, and wishin*/ 
to invest it permanently, I bought $2000 6*8 of 81 at in| 
and invested the remainder in the new 4^'s at 110^; what 
surplus remained after deducting brokerage, and what was 
my annual income in gold? ^ns.Sur., $50.75; In., $225.75. 

9. Mrs. Warner has $10,000 Philadelphia City 6*8, at 
103|; would she increase or diminish her income for that 
year if she should exchange them for 5-20's at 110^, gold 
being 108^? Ans. Increase, $11.94. 

10. Mr. Barton conveys a lot on a 6% ground-rent paya- 
ble in gold and redeemable on payment of $4500 ; at what 
sum in currency must it be made redeemable to realize an 
equivalent rent, and what is the ground-rent in currency, 
gold being 112^? Ans. $5062.50 ; Rent, $303.75. 

CASE n. 

44S* CHveUf the incofne, the rate of dit*idenfl,and the 
uuirket veUue, to find the atnount invested, 

1. When U. S. 10-40*s are selling at 110, how much must 
be invested to produce an income of $550 ? 

Solution. — Since $1 of stock gives an operation. 

income of $.05, to give an income •'of $550-i-.05=$11000 

$550 it will require $550-i-.05, or $11000; $11000xl.l0=$12100 
$11000 of stock at 110^ will cost $11000 
X 1.10, or $12100. 

Kllle. — I. Find the par value of the stock by dividivg 

the income by the rate, 

11. Multiply the par value by the market value of\ share, 
to find the amount invested, 

2. A real estate dealer buys a 6% ground-rent of $300 
per annum at par ; what does it cost him ? Ans, $5000. 

3. A house subject to a ground-rent of $75 at 6% was 
sold for $5750 ; what was its value ? Ans, $7000. 

4. What sum must 1 invest in 5-20*s at 119^, to secure 
an annual income of $663 in currency, gold at 110^, broker- 
age i% ? ' Ans, $11975. 
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5. What sum must be invested in Kentucky 6's, at 103, 
to yield |786 a year, brokerage i% ? Am. $13525.75 

6. When the new 4^'s are selling at 105, what must I 
invest in them to secure an income of $983.25 in currency, 
gold at 109i, brokerage i% 1 Arts, $21050. 

7. If I sell $8000 Ohio 6's at 118 and buy sufficient Geor- 
gia 7's at 103 to yield $560 income, how much shall I have 
left, brokerage at the usual rate? Arts, $1160. 

8. What must I pay for Georgia 6*s to realize 7 % on the 
investment? What must I pay for Reading coupon 7'8 to 
give an income of 6|%? Arts. 85f ; 103^. 

9. If gold is at 115, what must be paid for 5-20's to real- 
ize 7% on the investment? What must be the price of 
10-40»s to yield 6%, gold being 110? Arts. 98^; 91|. 

10. What must be the price of gold so that 5-20's at 108, 
may realize 7% ? What must be the price of gold, so that I 
may realize 5% from 10-40'8 bought at 105? -4ws.l26 ; 105. 

11. I bought a lot 50 ft. front and 85 ft. deep, at a ground- 
rent of $5.40 per foot front ; what would be the cost of the 
property, the ground-rent being 6% of it? Ans. $4500. 

12. How many shares of North Pennsylvania R. R., at 
49, must be sold, that the proceeds, invested in Pennsylva- 
nia State 6^8, at 115^, may give an income of $600, broker- 
age being deducted ? Arts, 237 shares ; $8.37^ surplus. 

13. Mr. Jackson sold $15000 Union Pacific 7's at 101^, and 
invested part of the proceeds in U. S. 6*s of *81 at 117^, suf- 
ficient to produce an income of $750 in. gold, and deposited 
the remainder, brokerage deducted, in bank: what was his 
oank deposit? Ans. $412.50. 

14. I have some California 7's, which bring me in an 
income of $546, but preferring an investment nearer home, J 
decide to exchange them for Philadelphia 6^8; if the Califor- 
nia bonds are worth 117 and the Philadelphia 105, how much 
must I add to my investment to secure the same income, 
brokerage not considered ? Arts, $429. 
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CASE ni. 

449. Criven, the market vcUus, and the income or 
rate of dividend f to find, tlie rate of interest on tiie in» 
veetf¥ient. 

1. What per cent, of income will be realized bjparchasing 
f % bonds at 95 ? 

Solution. — $1 of stock will cost $.95, and operation. 

p^ys $.07; if on $,95 the gain is $.07, on $1 it .07 -s- .95 = .07 A 
IS as many per cent, as .07 -5- .95, or 7^%. • . • • rff 

Rule. — Divide the annual income or dividend of the stock 
by its market value, to find the rale of income. 

IVRITTEN BXSRCISBS. 

2. What is the rate of income of Kew York Central 6'8 
bought at 106 ? Am. 5f|%. 

8. When U. S. 5-20's are at 112^, and gold at 110, what 
per cent, will these bonds yield ? Ans. 5{f %. 

4. I bought an irredeemable ground-rent of $54 per annum 
for $850 ; what per cent do I realize ? Ans, 6^%. 

6. Which is the better investment, 10-40's at 113|, or the 
new 4^'s at llOf ? Ans. The 10-40'8. 

6. Mr. Hull bought a ground-rent of $450 for $6575 ; what 
rate of income does it pay ? Ans, 6f}|%. 

7. If I buy a $5000 mortgage at 2^% discount, interest at 
6%, what rate of income do I receive on it? Ans, 6^^%. 

8. Which is the more profitaUe, Missouri 6'8 at 102, or 
5-20's at 115, gold being 110? Ann, Mo. 6'8. 

9. Mr. Rogers bought Michigan Vb at 112^, and after- 
wards exchanged them for 5-20's at 116^; which was the 
better investment, gold selling at 112 ? Ans. Mich. T's. 

10. Wishing to make a permanent investment, I am 
recommended to take either 5's at 75, 6's at 85, or 7'8 at 90; 
which is the beet in vestment ? Ans, 7*8 at 90. 

11. Gold being at 105^, which pays the better interest on 
an investment, U. S. Pacific 6's at 108, or 5-20's at 110? 

Ans. 5-20's. 

12 
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GENERAL TAXES. 

450« A Tax is a sam of money assessed on persons or 
property for public purposes. 

451« Taxes are assessed by the national government, a 
state, county, or town. 

453. A Property Tax is a tax upon property. Pro- 
perty is of two kinds; Real Estate and Personal Property. 

453* Real Estate is immovable property; as land, 
buildings, etc. Personal Property is movable property ; aa 
money, stock, furniture, etc. 

454. A Poll Tax is a tax on the person. It is assessed 
in some states on each male citizen not exempt by law. 

455« An Assessment Boll is a list or schedule contain- 
ing the names of persons taxed, the valuation of their pro- 
perty, and the amount of their taxes. 

456. An Assessor is an officer who appraises the pro- 
perty and prepares the assessment roll. 

457. The Quantities to be considered are : 1. The Taa> 
able Property; 2. The Bate of Ta^aiion; 3. The Amount of 
Tax, 

Beal estate is usually assessed bj the proper officer for not more thao 
J or i of its real value. The value of personal property may be given 
in by the owner under oath, or if he neglects to do this, it is valu^ by 
the officer. 

The term poU is from the German poUe, the head. A poll tax is a 
ecupiUiiion tax, from the Latin caputj the head. In some States the income 
from a person's occupation is assessed at a small sum and taxed. Money 
on interest secured by bond and mortgage is taxed in some States. 

After the taxes have been assessed, each person receives a notice of his 
taxation, stating the day of appeal, when he may appear before the proper 
officers and show reasons K>r correcting any mistakes that have been 
made. 

NoTB.-^Govemment Taxes are taxes levied by the government, 1nclad> 
txifi Internal Revenue and Duties. Thej will be considered under the head 
ofDtUiei and CttUomt, 



QENERAL TAXES. 



267 



CASE I. 

4^Hm Given, the tciocahle property and the rate of 
taac4itim\, to find the amount of taac* 

1. The taxable property of a town is $794800, and the 
rate of taxation $.009 on a dollar ; what is the tax? 

Solution. — If the tax is $.009 on operation. 

$1, on $794800 it will be 794800 tunes $794300 X .009 = $7153.20 
^.009, or $7153.20. 

Rule. — Multiply the amount of taxable property by the 

rate, to find the tax, 

NoTB. — If there is a poll tax the sum produced by it should be added to 
the property tax to give the whole tax. 

WRITTEN SXERCISES. 

2. The real estate of a town is valued at $640876, and the 
personal estate at $750472; there are also 250 polls, at $1.50 
each ; what is the whole tax, the rate being 7 mills on a 
dollar? ^n«. $10114.436. 

4IS9. Table. — In the assessment of taxes in a town, city, 
etc., a table is asuallj constructed by which the labor of cal- 
culation is greatly facilitated. The following table is based 
on the rate of $.015 to the dollar: 



Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$1 


.015 


$10 


.15 


$100 


$1.50 


$1000 


$15 


$10000 


$150 


2 


.030 


20 


.30 


200 


3.00 


2000 


30 


20000 


300 


3 


.045 


30 


.45 


300 


4.50 


3000 


45 


30000 


450 


4 


.060 


40 


.60 


400 


6.00 


4000 


60 


40000 


600 


5 


.075 


50 


.75 


500 


7.50 


5000 


75 


50000 


750 


6 


.09 


60 


.90 


600 


9.00 


6000 


90 


60000 


900 


7 


.105 


70 


1.05 


700 


10.50 


7000 


105 


70000 


1050 


8 


.12 


80 


1.20 


800 


12.00 


8000 


120 


80000 


1200 


9 


.185 


90 


1.35 


900 


13.50 


9000 


135 


90000 


1350 



8. Find by the table A's tax, whose property is $7580, 
and who pays for 5 polls at the rate of $1.50 each. 



SoLFTTON. — ^We find from the table 
the tax on $7000, then on $500, then 
on $80, and then calculate the tax on 
5 polls, and add the results together ; 
the sum will be the entire tax. 



OPERATION. 

Tax on $7000 = $105 

500 = 7.60 
« 80 = 1.20 

" 5poll8= 7.50 

Whole tax dfc= $121.20 
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4. Find B's tax, whose property is $9750, and who paja 
for 2 polls. ^718. $149.25. 

5. A is worth $7895, and his sister $5634 ; what is the 
aggregate amount of their taxes ? Ans, $202,935. 

6. Mr. Mark's property is assessed at $8500 ; he pays for 
1 poll and .1^ % on the income from his occupation, assessed 
at $800 ; what was his entire tax ? Ans. $130.20. 

7. Mr. Sidney's real estate is valued at $75000 and hia 
personal property at $8670, both of which are assessed for | 
of their value ; he pays for 4 polls at $1.50 each, and also \% 
on an es^mated income of $1300 ; what is his entire tax ? 

Ans, $845.70. 

8. Mr. Shank's property was assessed at $3500 last year, 
and he paid .25% village tax, 1.025% county tax, .45% 
school tax, and $1.25 poll tax; what amount of taxes did he 
pay? Jn8. $61.62^. 

9. I find I have been assessed as follows : Real estate, 
$50,000; personal property, $3600; money at interest, 
$15,000; income from occupation, $1500; and 3 gold 
watches. I obtain an abatement of \ on the real estate, \ 
on personal property, $5000 on money at interest, f for oc- 
cupation, and 1 geld watch; how much does this lessen my 
tax, the rate being $.004^, and one dollar for each watch ? 

Ans, $122.95. 

CASE II. 

400. CHven, the rate of taxation and tlie tax or th€ 
amount left after payment of tax^ to find the amount 

assessed. 

1. What is the assessed value of property taxed $37.50, at 
the rate of 5 mills on a 'dollar ? 

Solution. — At 6 mills on the dollar, .005 operation. 

times the amount assessed equals the tax, which ^y en 

is $37.50 ; hence the amount equals $37.50 divided ■ ' = $7600 
by .005, which we find is $7500. -"^5 

Rule I* — Divide the tax by the rate, to find the amount 
assessed. 

Rule II. — Divide the amount left after payment of tax by 
1 minus the rate. 
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WRITnCN BXBRCISBS. 

2. My tax is $37.80 at the rate of 4^ mills oo the dollar; 
required the property. Ans. $8400. 

3. A's entire tax is $310.75; he pays for 3 polls at S2.25 
each; the rate is 8 mills on the dollar ; what is his property f 

Ans. $38000. 

4. I have $12000 on interest, and my tax for money on 
interest is $33.07^, at 2^ mills on the dollar ; for how mach 
money at interest am I overtaxed ? Ans. $2700. 

5. A bridge was bnilt by a certain town at a cost of $7580, 

which was raised by a tax on the property-holders of 3^ 

mills on the dollar; the collector's commission was 2^% ] what 

was the valuation of the property f Ans. $2215564.49. 

Note. — The collector's commission is included in the tax. 

6. Mr. Mills paid one year .45% township tax, .3^% 
county tax, .48% school tax, and 4 polls @ $1.25; his 
whole tax was $319.88; what was the value of his prop- 
erty ? . Ans. $24600. 

CASE III. 

401« Given, the assessed value and the tax, to find 
tJie rate* « 

1* A tax of $6387.50 is to be assessed in a town ; the real 
estate is valued at $345000, and the personal property at 
$477500; there are 420 polls, taxed @$1.50; what is the 
rate of taxation ? 

SoiiUnoN. — ^The entire poll tax is operation. 

$1.50 multiplied by 420, which is $630 ; |i 50x 420=$630 

Bubtra^ng this from the whole tax, we $6387.50— $630=«$5757.50 

have remaining $5757.50, the Property $5757.50^-$822500=.007 

tax ; dividing $5767.50 by $822500, the ^^ 
amount of property, we have 7 mills, 
the tax on $1. 

Bole. — Divide the property tax by the amount of taxable 

property f the quotient will he the rate of taxation. 

Note. — If there is a poll tax, subtract it from the whole tax before 
dividing. 

IVRITTSN XSXXSRCISKS. 

2. A's property is valued at $7580, his tax is $35: re- 
quired the rate of taxation. Ans. .004 6 -t-. 
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8. A tax of $17250 is to be assessed on a town; the 
real estate is valued at $850000 and the personal property 
at $250000 ; there are 500 polls, each of which is taxed 
$1.50; what is the rate of taxation ? Ans. $.015. 

4* A market-house costing $7650, was built in a certain 
town, in which the taxable property was estimated at 
$804796, the collector's commission being 2^% ; what was 
the rate of taxation? Ans. .0097+. 

5. In a certain school the expenses are as follows : salary 
of teacher, $500; fuel, $42.75; apparatus, $32.50. The 
school fund amounted to $125.25, and the rest of the ex- 
penses was paid by a rate bill; if the entire attendance 
was 7280 days, what was O's bill, who sent 4 pupils 90 days 
each ? Ans. $22.25. 

HENTAI* EXERCISES. 

HIBCELLANEOUS PBOBLEMS. 

1. How much currency will $50 in gold buy, when gold is at a 
premium of 8% ? • 

%, How much gold can be bought for $220 in currency, when gold 
is at a premium of 10%? 

3. If I take 10% off and then another 10% ofi^ what is the rate 
off? 

4. What is the actual rate off, when I take 20% off and then 
another 20^ off? 

5. What is the difference between 10% off and 5 and 5% off? be- 
tween 15% off and 10 and 5% off? 

6. What is the difference between 20% off and two 10% 's off? 
between 10% on and 5 and 5% on? 

7. How much is 10 and 10% on ? 20 and 10% on ? 20 and 5% 
on ? 20 and 20% off? 20 and 20% on? 

8. What is the difference between 15% on, aod 10 and 5% on? 
between three 10% 's on, and three 10%'s off? 

9. If an article is sold so as to gain f on the cost, what is the 
gain per cent.? 

10. I paid an agent $200 for selling a house for me , what did I 
receive for it, the rate of commission being 1^% ? 

11. What cost 5 shares of bank stock at 102, brokerage |%? 

12. Required the cost of 4000 U. S. 4fs, at lOSj, brokerage |%. 

13. A boy bought oranges at $3 a hundred, and sold them for 6 
cents apiece ; what per cent, did he gain ? 
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14. A milliner sold some old-fashioned hats at $8.60, which was 
25% below marked price ; at what price were they marked ? 

15. A lady bought some canal stock at 80, and sold it at par, gain- 
ing $500 ; how many shares at $50 each? 

16. I bought R. R. stock at 87^, and sold at 102^, and gained 
$3000 ; how many shares at $100 each ? 

17. What sum must I invest in stock at 106, paying 8% yearly 
dividends, to realize an income of $1200? 

18. What per cent, does stock, paying 6% dividends, yield, when 
«x>ught at 90? 8% stocks at 120? 

19. How much must I pay for stock that pays 6% dividends, in 
»rder to realize 8% on my investment ? 

20. I bought Phila. 6's at a rate by which I realized 5i% ; what 
did I pay for them ? 

21. What will be the annual premium of insurance, at 1^%, on 
goods valued at $2000 ? 

22. I paid $8 for insuring $400; what was the rate ? Paid $16 for 
insuring $1000; what was the rate? 

BETIEW PBOBIiEMS. 

1. The list price of a lot of ginghams is 20/ a yard ; if I 
buy them at 20% off and sell at 25% on, what is mj gain 
per yard ? Ans, 9/. 

2. Boaght French merinos at $1.15 a yard, and marked 
them 'cln, my key being. '' Charleston ;" what was my gain 
% if I sell the goods at the marked price f Ans, 30^%. 

8. Mr. Behmer bought mining stock ($50) at 9% pre- 
mium, and sold it at a loss of $5 on a share ; at what rate 
was it sold ? Ana. 1 % disc. 

4. An agent sold 150 barrels of flour, charging 2^% com- 
mission, and 2^% guaranty; the net proceeds due the con- 
signor were $1143; for how much was the flour sold per 
barrel f Ans, $8. 

I». I exchanged $5000 U. S. 6's at 108 for 30 shares of 
stock of Bank of North America ($100) ; what did I pa} 
for the latter ? Ans, 180%. 

6. Mr. Albert received in April a stock dividend of 10 

shares in a mining company and another of 21 shares in 

November; he then owned 231 shares ; what were the rates 

of dividend ? Ans, 5% and 10%. 
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SIMPLE INTEREST. 

403. Interest is a percentage oq s sum of money for its 
Qse a certain time. 

463« The Principal is the sum on which the interest is 
computed. 

464. The Rate of interest is the rate per cent, on $1 for 
a certain time. The usual time is one year. 

4B5« The Time is the period during which the money 
is on interest. 

466« The Amount is the sum of the principal and inter- 
est. 

46?. Simple Interest ii the interest on the principal 
only. Compound Interest is the interest on both the 
principal and interest. 

468. Legal Interest is interest at the rate fixed by 
law. The rate varies in different states, as follows : 



5^ 
7* 



8% 
10^ 



12% 
6% 



Legal Rate. 



Louisiana, 

New York, Michigan, 
Wis., Minnesota, Kansas, 
S. Carolina, Georgia, Da- 
kota, and Connecticut. 

Alabama, Florida, and Texas. 

Nebraska, Nevada, Califor- 
nia^ Colorado, Oregon, 
Arizona, Montana, Idaho, 
and Washington Territory. 

Wyoming, 

Debts due the U. S. in Dis- 
trict of Columbia, and all 
States noCmentioned. 



8% 
10% 



12% 

16% 
Any 
rate 

agreed 
upon 



Rate agreed on. 



Pennsylvania in certain cases. 
Louisiana, N. Carolina, and 

Ohio. 
Mississippi, Missouri, Ten 

nessee, Wisconsin, Michi- 

§an, Kentucky, Iowa, In 
iana, Illinois, Georgia, 
District of Columbia. 

Virginia, Texas, Oregon, 
Minnesota, Kansas. 

Nebraska. 

Arkansas, Arizona, Califor- 
nia, Colorado, Dakota, 
Florida, Maine, Massachu- 
setts^ Neyada, Utah, Rhode 
Island, S. Carolina, Wash- 
ington Territory. 



469. Usury is a rate of interest greater than the law 
allows. Yarions penalties are attached to the taking of 
nsury in different States. 

The legal rate in England and France is 5%; and in Ireland, Canada, 
and Nova Scotia is 6%. 

In notes, contracts, accounts, mortgages, etc., when no rate is specified, 
tbe legal rate is understoofd. 
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Notes draw interest after they become due, though interest is not men- 
tioned in them ; and interest is reckoned on book accounts after the ex- 
piration of the term of credit. 

470. The Quantities are five: 1. The Principal; 2. The 
Interest J- 3. The Bate; 4. The Time; 6. The Amount. 

NoTB. — In computing interest it is customary to reckon a month as ^ 
of a year, and a day as ^ of a month. In dtialing with the U. S. Govern- 
. ment, each day is ^^ of a year. 

• 

CASS I. 

471* Givenf the principal^ the rale per cent.^ and 
the tunCf to find the interest or the amount, 

MESTTAI* EXERCISES. 

1. What is the interest of $80 for 2 yr. 6 mo. at 6%? 

Solution. — 6 months equal ^ or ^ of a year, which with 2 yr. equals 
2^, or } years. At 6 per cent, for I yr , yfu of the principal equals the 
interest, and for 2\ or f yr., f times ^ or |^ or ^^ of the principal equals 
the interest, ^ of $80 equals $12. 

What is the interest of 

2. $60 for 6yr. at5%? 

8. $40 for 4yr. at 5^1^? 

4. $30 for 5 yr. at 4%? 

5. $600 for 2 yr. 3 mo. at 8%? 



6. $300 for 4 yr. 6 mo. at 6%? 

7. $240 for 3 yr. 9 mo. at 8%? 

8. $330 for 7 yr. 6 mo. at 4%? 

9. $500for3yr. 7 mo. 6da, at 5^? 



10. What is the interest of $300 for 5 yr. 3 mo. 18 da. at 10%T 

11. What is the interest of $500 for 2 yr. 2 mo. 12 da. at 5%? 

12. What is the amount of $50 for 2 yr. 8 mo. at 6 percent.? 

Rem.\rk. — We find that -^ or ^ of the principal equals the interest, 
hence ^f of the principal equals the amount; f| of $50=$58. 

13. What is the amount of $600 for 7 yr. 6 mo. at 6 per cent.? 

14. What is the amount of $300 for 8 yr. 10 mo. at 6 per cent? 

COMMON METHOD. 

I. What is the interest of $2400 for 6 yr. 7 mo. 15 da., at 

Solution. — By reduction, we find that 6 yr. 7 mo. operation. 

15 da. equals 6f yr. At 7%, .07 times $2400 equals $2400 

the interest for 1 year, which is $168 ; if the inter- ny 

est for 1 year is $168, for 6f yr. it is ^ times $168, ' 

which by multiplying we find is $1113. Hence the $168.00 

following 2' 

$1113.00 .4 tw. 

Rule. — I. Multiply the principal by the rate, and that 
product by the time expressed in years, to find the interest 

II. Add the interest to the principal to find the amount. 

12* 
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WRITTESr EXERCISES. 

Required the interest 

2. Of $360 for 3 yr. 6 mo at 7%? Ans, $88.20. 

8. Of $940 for 7 }r. 8 mo. at 6%? Ans, $432.40. 

4. Of $860 for 5 yr. 9 mo. at 6%? Ana. $247.25. 

6. Of $780 for 8 yr. 4 mo. at 7%? Ans. $455. 

6. Of $590 for 3 yr. 10 mo. at 8%? Ana. $180.93. 

7. Of$1296 for5yr. lOmo. 15da. at6%? ^n«. $456.84. 

8. Of $4080 for B yr 3 mo. 9 da. at 5%? Ans. $668.10. 

9. Of $7856 for 2 yr. 4 mo. 5 da. at 7%? Ans. $1290.78. 

SIX PER CENT. METHOD. 

472. The Six Per Cent. Method is so called because 
tne process is based upon that rate. 

!• What is the interest of $240 for 6 yr. 8 mo. 18 da. at 6 %? 

Solution. —The interest on $1 operation. 

for 1 year is 6^, and for 6 yr. it is ^i f^j. 

6 times Qf, or 36^ ; for 1 month, 1 yr. - .06 X 6 yr. - 0.36 
or ^ of a y|ar, it is A of ^^ or i ^^^ _ 005 X 8 mo. - .04 
J of a cent hence for 8 months it i da. - .OOOJ X 18 da. - .003 
IS 8 times f of a cent, or |.04 ; for 

1 month or 30 days, the interest '^^ ^ 

on $1 is J of a cent, or 5 mills, * __l!ll 

and for 1 day it is ^^ or J of a. $96.72 

mill ; hence for 18 days it is V of 

a mill, or $.003. Adding, we have $.403, the interest on $1 for 6 yr. 8 
mo. 18 da., and on $240 the interest will be 240 times $.403, or $96.72. 

Rule* — I. Multiply the number of years by the rate^ take 
\ of the number of months as cents, and \ of the number of 
days as mills \ their sum will be the interest of %\ for the 
given time at 6%. 

II. Multiply this sum by the principal^ the product will be 
the interest at 6 per cent. For any other rate take as many 
sixths of it as that rate is of six. 

Notes — 1. A.nother *' 6 per cent, method'* is to reduce the years to 
months, and take hcUf the number of months for cents, etc. . as before. 

2. Another ** 6 per cent, method" is to take the number of months M 
cents, and one-third of the number of days as mills, and multiply the sam 
by half the principal. 

WRITTEir EXERCISES. 

Required the interest. 
2. Of $380 for 3 yr. 4 mo. 12 da. at 6%. Ans. $76.76. 
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S 3f $9t5 for 5 JT. 6 mo. 6 da. at 6%. Ans. $322.72^. 

4. Of $834 for 9 yr. 10 mo. 15 da. at 6%. Arts. $494.l4. 

5. Of $45.95 for 8 yr. 6 mo. 24 da. at 7%. Am. $27.65+. 

6. Of $23.t5 for 7 yr. 7 mo. 21 da. at 5% Ans. $9.07+. 

7. Of $.325 for 9 yr. 6 mo. 14 da, at 8%. Ans. $.24^+. 

8. $14T 37^, 4 yr. 11 mo. 13 da. 1%. Ans. $51,094. 

9. $635.o2f 9 yr. 9 mo. 11 da. 9%. Ans. $559.51—. 

10. $387. 13|. 10 yr. 7 mo. 7 da., 10% Ans. $410.53—. 

11. $570.0o, 3 yr. 5 mo. 6 da. ^%. An^. $127.11+. 

EAST BUSINESS METHOD. 

473« Thf. following six per cent, method for Months and 
Days will be toaad coacise and practical. 

1. What is the int. of $2400 for 3 yr. 2 mo. at 6%? at 7%? 

SoiiUTiON. — Since thi* interest for 1 yr., operation. 

or 12 mo., at 6% is ^^ of the principal, |2 

the interest for 2 mo., or J of a year is 4 $;z^.00X38 ^,,, , 

of rSiy*.®^ riv o' the prnicipal, and for 1 =^$456. Am. 

mo. it is i of j^jj of the priaojpal; hence ^ 
the interest on $2400 for 1 n«u. Is ^ of j^jr 

$24.00 , $24.00x38 
of$2400or— j^— , and for 3 ?r. 2 mo., or 38 mo. it is 

which reduced hy caneellation, is $456. 

o a- *i. • X *^/y« $24.00X38 OPERATION. 

Sol. — Since the mt. at 6% is^^ 

,, . , . .^ . $24.00X38 ,,,*., i 

the mt.at 1% is — ^^ — , and the mt. $?^.00x38x7 

.t 7 % is *2-^00^><38x7^3^ —m ^ 

2. What is the int. of $4800 fui 63 days at 6% ? at 4^%? 

Solution. — The interest for 2 mo., or operation. 

60 da.» at 6%, by the previous analysis, gQQ 

is ^j, of $4800 ; and for 6 da., or ^ of $^>^x63 ^_. ^ . 

60 da., It 18 ^jf of Y^, or fXjf of $4800 ; « =$50.40. Am. 

and for 1 day it is J of y^^ of $4800, ^ 

and for 63 da. it is 63 times ^ of y^Vv ^f 

$4800, or Ii??^x63^ ^^^^^ reduced is $50.40. 

o 

Rule for Months* — Multiply the Principal by the num- 
ber of monthSf and divide by 200 ; or. Point off two place? 
in the principal to express its division by 100, divide byi 2, 
and multiply by the number of months. 

Rale for Days. -- ilfaZ/i'p/// fJip. principal by the numb f 
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of days, and divide by 6000 ; or, Point off three places in 
the principal to express its division by 1000, divide by 6, 
and multiply by the number of days. 

Note. — ^For any othorrate than 6%, divide by 6 and multiply by the 
rate. The method for days is popularly expressed thus : ^*Maltiply dot' 
lavR by days and divide by 6000." 

WRITTltiBI KXERGISES. 

Required the interest 

3. Of $1500 for 4 mo. at 6%. Am. $30. 

4, Of $780 for 10 mo. at 6%. Arts. $39. 
6. Of $960 for 2 yr. 9 mo. at 7%. Ans. $184.80. 

6. Of $1260 for 33 days at 6%. Ans. $6.93. 

7. Of $800 for 63 days at 6%. Ans, $8.40. 

8. Of $87.50 for 3 yr. 3 mo. at 4|%. Ans. $12.80—. 

9. Of il8.28 for 93 days at 7%. Ans. $0.33+. 

10. Of $2480 for 124 days at 7^%. Ans, $64.07—. 

11. On a 3 mo. note for $3600, dated April 15, 1876, at 
6% , allowing 3 days of grace (exact time). Ans. $65.40. 

12. Of $1200, from Jan. 9, 1880, to July 16, 1880, at 
7^% (exact number of days). Ans. $45.99. 

METHOD OF EXACT INTEREST. 

474. Exact Interest is that which is obtained by reck- 
oning 365 days to the year. 

475. Exact Interest is reckoned by the United Statetf 
Government, and is growing in fayor with business men. 

Bankers and husiness men often use Interest TableSy which are some- 
^imes calculated to exact interest. 

1. What is the exact interest of $785 from July 20 to 
December 1st, at t% ? 

OPERATION. 

Solution. — From July 20 to December 1 there eygg 

are 134 days; the interest of $786 for 1 year of 07 

365 days, at 7%, is $54.95, and for 134 days it is -^^ 

} i t of $54.96, which is $20.17+. ^vS5 

i«>4 

365) 7863.30 

$20.17|{ 

Rule. — Multiply the principal by the rate, and that prty^ 
dyct by the integral numb^ of years ; then tnuUiply the in 
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lerest for one year by the exact number of days, and divide- 
by 365 ; and take the sum of the two results. 

Note. — 'the exact interest for any number of days less than 1 year, may 
also be found by deducting from the common interest ^ of itself. 

WRITTSK SXER€IS£S. 

2. What is the interest, at 7%, of $327.25 from January 
6th, 1860, to July 12th, 1862? Ana. $57,613. 

3. What is the amount of $480, on interest at 6%, from 
Apr. 7ib, 1851, to Aug. 25th, 1860? Ans. $750.25—. 

4. A had $1200 on interest from May 20th, 1856, to Sept 
5th, 1861 ; what was the int. at 5^% ? Ans. $349.53—. 

5. Required the amount of $1900f on int* at 5% from June 
9th, 1850, to Jan. 14th, 1860. Ajis. $2813.11. 

6. B gives his note, August 6th, 1857, for $670, interest 
at»7% ; he pays the note and interest May 17th, 1861 ; how 
much did he pay? Ans. $847.19. 

7. Required the amount of $875.48, on interest at 6%, 
from Dec. 19th, 1845, to Feb. 29th, 1860. Ans. $1621.24. 

8. Which is the greater, exact interest or common interest, 
and why? Prove that ^ off from common interest will 
give exact interest. 

CASS n. 

4?0« €H/vetif the time^ the ratCf and the interest or the 
amount, to find the principal* 

HENTAI* EXERCISCS. • 

1. What principal will in Syr. 4 mo., at 6%, give $80 interest? 

Solution. — We find that 4 of the principal equals the interest, which ia 
ISO ; if ^ of the principal is |80, {, or the principal, equals 5 times $80, or 
$400. 

What principal will give an Interest of 



a. $60 in Syr. at5%? 

3. $70in7yr. at4%? 

4. $12 in Syr. at 6^? 



5. $18 in 7yr. 6mo. at 6^T 

6. $54 in 2yr. 3mo. at 8%? 
7.4106 in Syr. lOmo. at 6%? 



8. How much money must a person borrow that he must pay an 
annual interest of $180 at 6%? 

9. How much money has Howard on interest, supposing he re- 
ceives $320 for 5 yr. 4 mo. at 6 per cent.? 

10. The interest on A's money for 4 years at 5% is $200, and A 'a 
money is } of B's ; how much money has each? 
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WBITTEN £X£B€IBES. 

1. What principal will in 4 jr. 8 mo., at 6%, giye $151.20 
interest f ' v 

OFEBATION. 

SornnoN. — We find the interest of $1 for 4yT. 4 yj. g ino.=56 mo, 

8 mo., at 6%, is $.28. If $1 gives an interest of . *5<5_t.2 -.28. ' 

$.28, to give $151.20 interest it will re(]|uire as $151.20 

•many dollars as $.28 are contained times in — ;r^ ^=$540 

$151.20, which is $540. Hence the following "^ 

Rule. — Divide the given interest by the interest 0/ $1 /or 

the given rate and time ; or divide the amount by the amount 

o/$l. 

2. What principal will in Syr. 8 mo., at 6%, give $462 
interest ? Ann. $2100. 

3. What principal will in 12 yr. 9 mo., at 7%, give $64.26 
interest ? Ana, $72. 

4. What principal will in 7 yr. 4 mo., at 8%, amount to 
$749.70 ? Ana. $472.50. 

6. What principal will in 5 yr. 8 mo. 15 da., at 5%, give 
$575.40 interest? Ans, $2016. 

6. What principal will in 7 yr. 7 mo. 13 da., at 7%, amount 
to $2400? Jrw. $1565.19. 

7. What principal will in 4 yr. 11 mo. 17 da., at 7%, 
amount to $3363.79 ? Ans. $2496.37+. 

8. The sum of A's and B's money on interest for 4 yr. 6 mo., 
at 6%, gives $5400 interest; how much money has each, if 
3 times B's equals A's ? Ans, $15000 ; $5000. 

CASE m. 

477. Chiven, the principal^ ths rate, and the inter* 
est or the amount, to find the tiine. 

HENTAIi EX£BGIS£S. 

1. In what time will $^0 at 5^ gi¥e $60 interest? 

Solution. — At 5 per cent, for one year, ^ of the principal equals the 
mtcrest ; ^ of $200 is $10 ; if it require ofie year for $200 to gain $10, to 
gain $60 it will require as many years as $10 are contained times in $tU), 
which are 6. 

In what time will 

2. $250 at 4% give $80 int.! 
8. $150 at 6% give $45 int.? 
4. $100 at 8% give $B2 mU 



5. $60 at 5% give $21 int ? 

6. $25 at 6% am't to $4;r/ 
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8. In what time will a principal gain 2 times, 8 times, or 4 times 
itself at 10%? 

tf. In what time will a principal double itself at 5^? at6^? atS^f 
atl2i%? 

10. In what time will a principal treble itself at 5^? at 10^? at 
20%? at 25%? 

11. The amount of a principal for a certain time at 5% is $250. 
and for the same time at 8% is $280 ; required the principal and the 
time. 

WBITTEN JEXJEBCISES. 

1. In what time will $234 give $49.14 interest, at 6%? * 

OPERATION. 

Solution. — The interest of $234, at 6 % , for •234 

one year, is $14.04. If in one year the princi- qq 

pal ^ives $14.04 interest, to give $49.14 interest ' 

It will require as many times 1 yr. as $14.04 is 14.04 Int. 1 yr. 

contained times in $49.14, which is 3 J yr., or 49.14 

Syr. 6 mo. Hence we have the following 1404 — ^^' 

=3yr. 6mo, 

Rule. — Divide the given interest by the interest of the 

principal at the'given rate for one year, 

NoTB. — ^When the amoant is given, subtract the principal from the 
amount to find the interest, and then proceed as before. 

2. In what time will $750, at 6 per cent., give $105 inter- 
est? Aiu. 2 yr. 4 mo. 

8. In what time will $720, at 6 per cent., give $957.60 
amount ? Ana, 5 yr. 6 mo. 

4. In what time will $960, at 5 per cent., give $54.40 in- 
terest? Am. 1 yr. 1 mo. 18 da. 

6. In what time will $1800, at ^ per cent., give $3047.40 
amount ? Ans. 15 yr. 4 mo". 24 da. 

6. In what time will $26.50, at 7^ per cent., give $17.46 
bterest? Ans. 8 yr. 9 mo. 12 da. 

7. In what time will $18.20, at 5| per cent., give $10.23 
bterest ? Ans. 9 yr. 9 mo. 9 da. 

8. The amount of a certain principal, in a certain time, at 
5 per cent., is $833, and the amount for the same time at 12 
per cent, is $1047.20 ; required the principal and time. 

Ans. Prin. $680 ; Time, 4 yr. 6 mo. 
SuG. — The difference of the amounts equals the interest ad 7%. 



I 



^80 norjual union arithmetic. 

9« A certain sum of mooey on interest amounts at 4 per 
cent., for a certain time, to <12I6, and at 10 per cent., for the 
same time, to $1600 ; required the principal and time. 

Atis, Prin. $960 ; Time, 6 yr. 8 mo. 

CASB IV. 

47S« CHven, the principal^ the titne, and the in* 
terest or the amount^ to find the rate. 

HENTAI« EXER€IS£S. 

1. At what rate will $60 in 5 years give $21 interest? 

Solution.— For 5 years at one per cent, t^ or ^ of the principal equals 
the interest ; ^ of $60 equals $3 ; if $60 in 5 years at one per cent, gains 
$3, to g:aiu $21 it will require as many times 1 per cent, as $3 is contained 
times in $21, which are 7. 



At what per cent will 

2. $40 in 5 yr. give $20 int ? 

3. $50 in 6yr. give $15 int.? 

4. $60 in 7yr. give $21 int.? 



5. $10 in 4 yr. give $12 am't ? 
%. $90 in 5 yr. give $117 am't? 
7. $60 in 3yr. 4mo. give$70am*t ? 



8. At what rate will a principal gain 2 times itself in 30 years ? 4 
times itself? 5 times itself? 

9. At what rate will a principal double itself in 10 years ? in 12 
yr.? in20yr.? in 25 yr.? 

10. At what rate will a principal treble itself in 20 years? in 25 
yr.? in 40 yr.? in 80 yr.? 

11. The amount of a certain principal for 7 years at a certain rate 
per cent, is $540, and for 10 yr. is $600; required the principal and 
the rate per cent. 

WRITTEN EXERCISES. 

1. At what rate will $234 give $49.14 interest in Syr. 
6 mo. ? 

OPERATION. 

SoLTJTiON. — We find the iiiterest of $234 for •234 

3 yr. 6 mo., at <me per cent., is $8.19. If the q]^ 

principal in the given time, at one per cent., ' 

pives $8.19 interest, to give $49.14 interest, it qi 

wil I require as manv times one per cent, as $8.19 ^» 

is contained times in $49.14, which is 6 per cent. $8.19 int. at ] % 
Hence we have the following 49.14-s-8.19 =6%. 

Rule. — Divide the given interest by the interest of the 
principal for the given time, at one per cent. 

Note, — When the amount is given, subtract the principal from the amount 
to find the interest, and proceed as before. 
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2. At what rate will $240, in 5 yr. 4 mo., give $64 inter- 
est? Aria. 5%. 

8. At what rate will $654, in 7 yr. 8 mo., give $350.98 in- 
terest? Am.1%. 

4. At what rate will $72.50, in 3 yr. 4 mo. 15 da., give 
$14,681^ interest? Am, 6%. 

6. At what rate will $3975, in 6 yr. 7 mo. 20 da., give 
$2375.06i interest ? An8.9%. 

6. At what rate will $13.25, in 8 yr. 10 mo. 18 da., give 
$7,062^ interest ? Ana. 6%. 

7. The amount of a certain principal for 5 yr. at a certain 
rate is $2430, and for 12 yr., at the same rate, it is $3312 ; 
required the principal and the rate. -4n«. $1800; 7%. 

8. The amount of a certain principal for 4 yr., at a certain 
rate per cent., is $3551, and for 19 yr., $6929f ; required the 
principal and rate. Ans. Prin., $2650; Kate, 8J%. 

HEIVTAI« EXERCISES. 

1. A's fortune is $200, which is i of B's ; what interest will each 
receive on his money in 4 years, at 5 % ? 

2. G*s money is $300, which is ) of D's money ; what is the 
amount of the money of each on interest, for 5 years at 6 per cent.? 

3. A's money is $400, which is } of B's money ; how much more 
interest will B receive than A in 8 years, at 5 per cent.? 

4. The amount of $250 for 6 years at 10% is to be divided between 
G and D, so that C shall have 3 times as much as D; what does eacl* 
receive ? 

5. A, B, and C, together, have $1200, of which A has twice, and 
B 3 times, as much as C ; what is the interest of each for 5 years, at 
6%? 

6. If the interest of $2500 for 4 years, at 10 per cent., be divided 
into two parts, which are as 2 to 8, it will respectively give | of B's 
and i of A's money; how much has each ? 

7. The interest on i of A's and | of B's fortune, for 5 years, at 
per cent., is $240 ; what is the fortune of each, provided ^ of A'9 
equals I of B's? 

8. A's money is 4 times B's, and the sum of the interest received 
by both for 3 years, at 8 per cent., is $600 ; how much money has 
each? 

9. The interest for 4 years, at 5 per cent., on the money Martin 
owes, is $40 ; and the interest for the same time and rat« per cent ou 
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• 

the money due him, is $70 ; how much more has he due than he 
owes? ^ 

1%, The interest on the money A paid for a farm, house, and store, 
for 8 years, at 6 per cent., equals $18000 ; what was the cost of each, 
provided the farm cost 8 times as much as the house, and the house 
twice as much as the store ? 

11 A man wishes to place such a sum of money on interest at 6 
per cent, that it will give an annual interest of $360 for a poor sister; 
required the amount invested. 

12. Two-thirds of A's fortune, plus ] of B's, being on interest for 
years, at 5 per cent, amounts to $7800 ; what is the fortune of each, 
supposing } of A's equals ] of B's? 

13. } of the cost of Bowman's house, plus } of the cost of his &rm, 
being on interest for 6 years, at 8 per cent., amounts to $2100 ; what 
is the cost of each, provided the house cost | as much as the farm ? 

14. Two times the value of a horse, plus 8 times the value of a 
cow, which is ^ of the value of the horse, in 8 years, at 5%, gives $8^ 
interest; required the value of each. 

15. The money Henry paid for a horse, carriage, and harness, in 10 
years, at 5 per cent., would give such an interest that if put on interest 
for the same time and rate, it would amount to $270 ; how much did 
he pay for each, if the horse cost twice as much as the carriage, anc 
the carriage 3 times as much as the harness? 

INTEREST ON PROMISSORY NOTES. 

479. A Promissory Note is a written promise to pay 
Aome one a certain sum of money on demand, or at a speci- 
fied time. 

480. The Face of a note is the sum whose payment is 
promised. It is written in words in the bo4j of the note, 
and in figures at the top or bottom. 

481. The Maker of a note is the party who signs it 
The Payee is the party to whom it is made payable. The 
Holder is the one who owns it 

If a note reads " with interest," it draws interest from date ; otherwise 
it draws interest from the time of maturity until paid. A note may 
draw interest from a particular time after date, if so specified in the note. 
When no rate is mentioned the legal rate of the State is understood. In 
business language a note is said to be "made in favor oT' the payee. 

A note should contain the words, " value received," otherwise the 
holder may be required to prove that value was received. 
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483. A Negotiable Note is a note that can be trans- 
ferred from one party to another. A note is negotiable 
when it is made payable to the " bearer/' or to the " order" 
of the payee. 

A note payable " to order'' becomes negotiable by the payee writing 
his name on the back of it, which is called indorsing the note. A note 
payable " to bearer^' is negotiable without indorsement. A note paya- 
ble to a particular person only, is not negotiable. 

The words "without defalcation" are required in Pennsylvania to make 
a note negotiable ; in New Jersey, *^ without defalcation or discount." 

48S. The Indorser of a note is the party who puts his 

name on the back as security for its payment. 

It is customary in raising money on notes, to have one or more 
responsible persons write their names on the back of the note as security 
for its payment. In case of the refusal of the maker to pay the note 
when due, each indorser is liable for the whole amount of the note 
in the order of signing, unless he writes above his name the words 
'* without recourse," or unless there is an agreement between two or 
more indorsers to share the loss between them. 

When the maker fails to pay a note, it is usual for the holder to 
make his demand on the last liable indorser, who pays Ihe note and then 
gets the amount from the preceding indorser, and so on, up to the first 
mdorser. The holder, however, has the option of collecting the amount 
from any liable indorser, and when so collected, all 8tib8e(pjtent indorsers 
are released, the indorser who pays becomes the holder, and may col- 
lect from any prior liable indorser, and so on up to the first. 

4S4. The Maturity of a note is its becoming legally due 
at the expiration of the time. In most of the States a note 
matures three days after the time specified, unless the words 
" without grace" are inserted. 

485. Days of Grace are the three days usually allowed 
by law for the payment of a note after the expiration of the 
time specified in the note. 

When grace is allowed the note matures on the last day of grace. 
When no grace is allowed, it matures at the expiration of the time spec- 
ified. If a note is payable on demandy it is legallv due when presented. 

If a note becomes legally due on Sunday or a legal holiday, it must 
be paid in most States on the day preceding. In Connecticut, three 
days' grace is allowed on notes for $35 or more, but not on notes for a 
less amount; if the last day is a legal holiday £&lling on Sunday, the 
note is due on Monday. In Maine and Nebraska, if the third day b a 
legal holiday falling on Monday, the note is payable on Tuesday ; and 
in New York a note maturing on a legal holiday, or Monday observed 
as such holiday, is payable the followinr day. The following notation 
indicates when a note is nominally and legally due: July 4|7, 1876. 
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When the time of a note is stated in months, calendar months are 
TDeant. A note for 4 months, dated Oct. 15, would mature Feb. 15 1 18; 
hut if dated Oct. 29th, 30tii, or 31st, it would expire on tho last day of 
February, and be legally due on the 3d of March. 

4SO. A Protest is a written declaration made by a 
notary public J that the maker of a note has failed to pay it. 

A protest must be made out on the day the note matures, and sent to 
the indorser immediately, to hM him responsible. The neglect to protest 
a note on maturity releases an indorser from all obligation to pay it, un- 
If^sKtlie words '' waiting demand and notice'' appear above the indorser s 
signature. 

There are two methods of estimating the time between different dates. 
The first is by compound subtraction, which is still generally used in 
partial payments. The second is by aetermining the number of entire 
years, if any, and then reckoning the number of days left, either by 
adding the number in the difierent months between the dates, or from 
the table, Art. 296. This latter method is now generally adopted by 
merchants in finding interest on items in an account, and for calculations 
for short periods, and will be used in the following examples. 

487. The Principal Blinds of notes will now be ^7en, 
and the calculation of the interest upon them required. 

A Tima Note is one made payable at a specified time ; when no time of 
payment is specified, the note is due on demand, A JoiiU Note is a note 
signed by two or more persons who are jointly liable for its payment. 
A Joint and Several Note is a note signed by several persons who are 
both jointly and singly liable for its payment. 

A Principal and ^rety Note is one in which another person becomes 
security for the payment of the note by the maker. A surety note 
should be made payablie to the order of the surety, who should indorse 
it on the back to the order of the creditor. It is held that a note made 
in favor of the creditor and indorsed by the surety, does not bind the 
latter to the payment of the debt. In reckoning the interest on notes, 
3 days of grace are to be allowed. 

DEMAND NOTE. 



$315 MiLLEBSViLLE, Pa., July 7, 1876* 

For value received^ I promise to pay Jacob M. Frantz^ 
or order J on demand^ Three Hundred and Fifteen Dollars^ 
withotU defalcation. P. W. Hiestand. 

1. TIME NOTE. 

$225 Indiana, Pa., Oct. 15, 18t6. 

Sixty days after date, I promise to pay Joseph H. Lan- 
dis, or order f Two Hundred and Twenty-five Dollar s^ with 
interest, for value received, without defalcation. 

R. W. FAIR. 
WhB.t 18 due on thia not% «b\. ia«A.vrc\\.3 T Am. $227.36. 
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8. PRINCIPAL AND SURETY NOTE. 

1779. 25 Trenton, N. J., Nov. 15, 1876. 

Two months after date, I promise to pay Philip Dunn^ 
or order. Seven Hundred and Seventy-nine -j^ Dollars, 
with interest, for value received^ without defalcation or 
discount. Henrt Wood. 

Surety, Philip Dunn. 

What will be due od this note at maturity ? 

Am. $787.56. 

S. joint note. 

$650 Jefferson City, Mo., Aug. 21, 1876. 

On demand, for value received, we promise to pay James 
Mackay, or order. Six Hundred and Fifty Dollars, with 
interest, negotiable and payable without defalcation or dis- 
count. John Tomlinbon, 

Charles Lerot. 
What will be due on this note, Jan. 1, 1877 ? 

Ans. $664.41. 

4. joint and several note. 



$727.75 New York, Sept. 25, 1876. 

Six months after date, we jointly and severally promise 
to pay Matthew Wilcox, or order. Seven Hundred and 
Twenty-seven -^^ Dollars with interest, value received. 

Samuel Morgan, 
Richard J. Mendenhall. 
What will be due on this note at maturity ? 
•> Ans. $753.79. 

5. OOUPANT NOTE PAYABLE AT A BANK. 

$480 Philadelphia, April 1, 1876. 

Ninety days after date we promise to pay Claxton dr Co,, 
or order, at ike National Bank of Northern Liberties, Four 
Hundred and Eighty Dollars, for value received, without 
defalcation. Williams, French & Co. 

What was the value of this note, August 12, 1876 f 

Ans. $483.20. 



286 NORMAL UNION ARITHMETIC. 

6. A SO-daj Dote for (750, without interest, was paid in 
50 days ; what was the amount due ? Ana, $752.12^. 

9. A 60-day note for $630, with interest from date, was 
paid in 105 days; what sum was due? Ans, $641,025. 

8. What is the difference of the interest on a note for $700 
^iven June 1, 1876, due 3 months after date, and on one 
;;iven at the same date for the same amount, due 90 days after 
date ? Ana. $.23J. 

ANNUAL INTEREST. 

4S8. Annual Interest is the simple interest of the prin- 
cipal, and of each year's interest from the time of its accru- 
ing until settlement. 

489. Annual Interest is sanctioned by some States 
when the note is written " with interest payable annually." 

1. Simple Interest is not due, and cannot be collected until the princi- 
pal is due, unless the note reads, ''with interest payable annually." 
Annual Interest allows interest on the unpaid interest of a debt as well as 
upon the debt itselt 

2. In Compound Interest, each year's interest is added to the principal, 
and the sum forms a new principal for the succeeding year. 

3. The neg]ect to collect the annual interest on a note drawn " with 
interest payable annually," is in some States, regarded as a waiving of 
the contract requiring it. 

I. What is the amount due on a note of $300, at 6% for 
Syr. 3 mo., interest payable annually ? 

Solution. — The interest on operation. 

$300 for one year is $18, and ^300 x .06 = $18 int. for 1 yr. 

for 3yr. 3 mo. is $58.o0; the r^-r-^ . . «. 

first yearns interest is on inter- f J° X ^i = 68.50, int. for 3 J jr. 

est 2yr. 3mo., giving $2.43 in- f J^ X.135= 2.43,int. on Ist int. 

terest; the second year's is on |}° ^'X; = ^'^' •"^* ®° ^ ?"^ 

interest for 1 yr. 3 mo., amount- $1» X -^^^ = ^ -27, int. on 3d. int. 

ing to $1.35 ; the third year's _30a00 principal. 

interest is on interest 3 mo., $362.55 

amounting to $.27 ; adding the 

interest on the principal, the interest on each year's interest, and the 

principal^ we have $362.55 as the amount due. 

Rule. — I. Find the interest on the principal /or the given 
time and rate : also find the interest on each yearns interest 
for the time it has remained unpaid, 

II. The sum 0/ these interests will he the annual interest, 
and thist added to the principal ^ will be fhe amount due. 
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Nora. — The work may be shoriened by calculatiiig the interent for the 
■om of the times during which the different interests remain unpaid. 

WRITTKH EXKRCIBKS. 

2. What iB the interest due on a note for $840, dated 
March 2, 1872, interest payable annually, if no payments are 
made till Sept. 9, 1876 ? Ans. $252.90. 

8. How much is due Jan. 1, 1877, on a note for $1000, 
dated June 16, 1873, interest payable annually at 7%, if the 
yearly interest has been regularly paid ? An8, $1088.69. 

4. $1250. Concord, N. H., Feb, 10, 1871. 

JFor value received, I promise to pay to the order of Jacob 
Clark, on demand, One Thousand Two Hundred and Fifty 
Dollars, vriih interest annually, Thomas Matnabd. 

What was due on this note, June 11, 1875, if the annual- 
interest was paid up for the first two years ? 

Ans. $1432.73. 

PARTIAL PAYMENTS. 

4dO* Paitial Payments are payments in part of notes 
or other obligations bearing interest. 

491. An Indorsement is an acknowledgment of a pay 
ment written on the back of the obligation, stating the time 
and amount of the payment. 

The term Indofnememi is used in different business papers, in each case, 
however, meaning a writing on the hcuck, from the Latin doraum, the back. 

1. The writing of the name on the back of a check, draft, note, etc, is 
called a OenenU Indorsement, or an indorsement in blank, 

2. A Special Indorsanent directs the obligation to be paid to some par 
ticular person, or to his order. 

3. An acknowledgment of the payments on a note, written on the back 
of it, is also an indorsement. The person holding the obligation signs his 
name to this statement as a receipt. 

493. The Supreme Court of the United States, and nearl}f 
all the States, adopt the following rule for partial payments, 
called 

THE UNITED STATES RULE. 

I. Find the amount of the principal to (he time of the 
first payment ; if the paym/ent equals or exceeds the inter- 
est, subtract the payment from the amount and treat the 
remainder as a new principal. 
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II. If the payment is less than the interest, find the 
amount of the same principal to the time when the sum of the 
payments shall equal or exceed the interest due, and svbtra^ 
the sum of the payments from the amount, 

III. Proceed in the same manner with the remaining pay- 
ments until the time of settlement, 

NoTK. — This rule is founded upon the decieion of Chancellor Kent. The 
pTinciple is, that neither interest nor payment shall draw interest. It hiit 
been adopted by nearly all the States — New Hampshire, Vermont^ ami 
Connecticut being the principal exceptions. 



1. $600 MiLLERSViLLE, Pa., July 12, 1870. 

Four years after date, I promise to pay Henry WilsoUf 
or order, Six Hundred Dollars, with interest, for value 
received, Charles Harding. 

On this note were the folio wing indorsements : 

May 24, 18T1, received . ... $131.20 
Dec. 18, 1872, "... 40.00 
Sept 12, 1873, " ... . 175.00 
How much remained due July 12, 1874 ? 

OF£RATIOK. 

IMncipal, or face of note $600.00 

Interest to first payment 31.20 

Amount due May 24,1871 ^ 63^20 

First payment to be deducted 131.20 

Balance due after first payment 600.00 

Interest on balance to second payment is $47.00. The pay- 
ment being less, is not deducted. 
Interest from first payment to third payment . • • • 69.00 

Amount due Sept, 12, 1873 .... 
Sum of second and third payments to be deducted 

Balance due after third payment . . . 
Interest from Sept. 12, 1873, to July 12, 1874 . 

Balance due on settlement, July 12, 1874 



669.00 
215.00 



854.00 
17.70 

871.70 



2. $4000 Lancaster, Pa., May 10, 1870. 

Five years after date, for value received, I promise to 

pay Robert Turner, or order, Four Thousand Dollars, with 

interest from date. Morton Black, Jan. 

Indorsements: May 10, 1871, $300; May 22, 1872, $250; June 16, 1878, 
$70 ; July 3f , 1874, $175. 

Mow much was due May 10, 1876 f Arts. $4389.58. 
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«. $800. Columbia, Pa., March 10, 18T0. 

For value received, on demand, I promise to pay W, H, 
Fisher^ Eight Hundred Dollars, with interest. 

W. H. Cbothebs. 

Indoreements: Feb. 16, 1871, $10.00; Oct. 20, 1871, $75.00 j Jan. 14, 
1872, $15.00 ; AprU 26, 1872, $10.00. 

The note was settled Sept. 1, 1872; what was then due? 

Ans. $808.25. 

4. A note of $7000 was given Jan. 1, 1872. 

Indorsements: May 3, 1873, $400; Aug. 8, 1874, $70; Sept 9, 1875, 
$120; Oct. 7, 1876, $950. 

What was due Jan. 1, 187T, Int. 7%? Ans. $7910. 

5. A note of $5860 was given Sept. 10, 1874. 

Indorsements: Aug. 16, 1875, $150; May 18, 1876, $350; Dec. 28, 1877, 
$95; Nov. 17, 1878, $112. 

What was due Jan. 1, 1879, Int. 5%? Ana, $6414.66. 

6. A note of $3500 was given May 12, 1870. 

Indorsements: Jan. 16, 1871, $50; July 10, 1871, $26; Dec 18, 1871, 
$250; June 20, 1872, $475; Aug. 20, 1873, $75 ; Sept. 
30, 1873, $35. 

What was due Jan. 1, 1874, Int. 6% ? Ans. $3320.72. 

493. Business men generally settle notes and interest 
accounts, payable within a year, by the following rule, 
called the 

MERCHANTS' RULE. 

1. Find the amount of the principal to the time of settle- 
ment, and also the amount of each payment to the time of 
settlement. 

II. Subtract the sum of the amounts of the payments from 

the amount of the principal, for the balance due. 

Nor KB. — 1. In some States merchants apply this rule to notes for longer 
pt riods by reckoning the interest for 1 year, and subtracting from the 
aii.ount the amounts of the payments made during the year, and taking 
this balance for a new principal. 

2. As the periods in these notes are all short, the interest should be cal- 
culated for the number of days. 



1. $5480. Philadelphia, Jan. 1, 1875. 

Sixty days aff^r date, for value received, I promise to 
18 
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pay Joseph Trotter^ or order. Five Thousand Four Huih 
ired and Eighty Dollars, without defalcation, 

James Taylor. 

Indoreemente: March 15, $200; June 12, $300; Aug. 9, $500; Oct. 1, 
$700. 

What 18 due Dec. 3, 18T5? Am. $3994.86. 

t5, A note of $4774.25 was given Nov. 9, 1875. 

Initoreementa: Jan. 1, 1876, $500; Feb. 12, $600; April 17, $450; June 
10, $247.50; Aug. 1, $250. 

What is due Oct 1, 1876, at 7% ? Ans. S2953.592. 

3. A note was given for $1250, April 20, 1874. 

Indorsementa: May 10, $200; July 17, $50; Sept. 25, $140; Oct 19 
$150; Dec. 12, $350. 

What was due April 20, 1875, at 5% ? Ana. $396.89. 

Note. — For Connecticut, Vermont, and New Hampshire rules, see 
BroolWt Higher Arilhmetie. 

DISCOUNT AND PRESENT WORTH. 

404. Discount is an allowance made for the payment 
of money before it becomes due. 

495. The Present Worth of a debt payable at a future 
time without interest is such a sum as, being on interest for 
the time at a certain rate, will amount to the debt. 

496. The True Discount is the difference between the 
amount of the debt and the present worth. 

Notes. — 1. The true dieeount is the irUereet on the present worth for the 
time between the payment df the debt and the time it becomes due. 

2. The present worth corresponds to the principal, the discount to the 
Interest, and the debt to the amount ; hence the different cases may be 
solved as in Interest. 

1* What is the present worth of $585, due 5 years hence 
without interest, money being worth 6 % ? 

Solution. — ^The amount of $1 for 5 years, opebation. 

at 6%, is $1.30, hence the present worth of tOOAv « ;— .^fc n qa 

$1 .30 is $1, and the pi^ent worth of $585 is ^i^o^ntzflis^ 

^ SfJ7 times $1 as $1.30 IS contained times |585^1.30=$450, Ane. 

in $585, which is $450. Hence ' 

Rule. — I. Divide the given sum by the amount of $1 fof 
the given rate and time, to find the present worth 

II Subtract the present worth from the given sum to find 
the discount. 
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Note. — When several payments are made without interest, find the 
present worth of each separately, and take their sum. 

l^RITTEN EXERCISfiS. 

2. What is the present worth of $1206, due Syr. 8 mo. 
hence without interest, money worth 6% ? Arts. $900. 

3. What is the discount of $6460, due 4yr. 10 mo. 12 da. 
hence without interest, money worth 6%? Ans. $1460. 

4. A owes $2178 payable in Syr. 9 mo. without interest, 
but wishing to pay it immediately, what should he in equity 
pay, money worth 7 per cent.? Ans. $1725.14-1-. 

5. B bought $2500 worth of goods on 6 mo. 18 da. credit; 
what allowance should be made, if the bill be paid imme- 
diately, money being worth 6%? Ans. $79.87—. 

6. I can sell my horse for $280 cash or $300 on lyr. 6 mo. 
credit; I choose the latter; how much did I lose, money 
being worth 6 per cent.? Ans, $4.77 + . 

?• A gives his note for $850 in 2 yr. 8 mo. without inter 
est; at the end of 8 mo. he wishes to pay the note ; what 
should the holder of the note receive ? Ans. $758.93 — . 

8. A man owes $600, of which one-third is to be paid in 
one year and the remainder in two years ; what is the pres- 
ent value, money worth 6 per cent. ? Ans. $545.82. 

9. What is the present worth of $2400, one-fourth due in 
8 mo., one-third in 1 year, and the remainder in 18 mo., 
money being worth 6 per cent. ? Ans. $2249.07. 

BANK DISCOUNT AND BANKING. 

40T* A Bank is an incorporated institution which re- 
ceives and loans money, or furnishes a paper circulation. 

49S. A Bank of Deposit is one which receives money 
or its equivalent on deposit, to be drawn at the order of the 
depositor, 

499. A Bank of Discount is one that lends money, 
discounts notes, drafts, etc. A Bank of Issiie is one that 
makes and issues notes to circulate as money. 

Some banks unite two and some all of these offices. A Savings Bank 
is one thar receives small sums on deposit, and pays interest to its depoe* 
iters. 
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500. A Check is an order on a bank, given by one of 
its depositors, to pay a certain amount to some person or 
his order, or to bearer. 

501. Bank Discount is the interest on the face of the 
note for the time from the day of discount to the day of 
payment. 

503. The Proceeds or Avails of a note is the sum re- 
ceived for it when discounted, and equals the face less the 
discount. 

503« The Term of Discount is the number of days 
from the time of discounting to the time of maturity of the 
note. 

When a person wishes to borrow money at a bank, he presents a 
note, either made or indorsed by himself, payable at a certain time, and 
receives for it a sum equal to the face leas the interest for the time the 
note has to run. This amount is withheld by the bank in consideration 
of advancing money on the note prior to its maturity. 

In Pennsylvania, Delaware, Maryland, Missouri, and the District of 
Columbia, the day of discount and day of payment are both reckoned, 
which, with the three days of grace, make 4 days. A 60-day note, in 
these States, would be discounted for 64 days. 

Business men often discount notes by deducting the interest for a 
given time, with or without grace, as may be agreed upon. The rate is 
fixed by agreement, and may be other than the legal rate. 

IS04. The difference between bank discount and true 
discount may be shown as follows : 

If I take my note to the bank promising to pay $106 at the end of 1 
year, to get it cashed, by the method of true discount I would receive 
$100; but by the method of bank discount, not counting days of grace, 
I would receive $106 minus the interest of $106 for 1 year, that is, $106 
—$6.36 =$99.64. 

CASE I. 

SOS« CHven, the face of the notCf the rate^ and the 
time, to find the discount and the proceeds. 

!• What is the present worth or proceeds ^f a note for 
$600, due in 21 days, discounted at a bank at 6 plfer cent. ? 

Solution. — We find the interest of operation. 

$600 for 21 da. plus 3 da., or 24 da., is |goo 21-|-3=24 

$2.40, which is the discount. Subtracting qq4 24-s-6 - .004 

this from $600, we have the proceeds, ' .,- 

equal to $597.60. 52.400 

$597.60, Ana. 
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Rule. — I. Fmd the interest on the face of the note for three 
days more than the specified time, for the discount. 

II. Subtract the discount from the face, to find the present 
worth. 

Note. — The discount of an interest-hearing note is computed on the amount 
of the note at its maturity. Banks compute interest for the actual number of 
daye a note has to run, whether a note is drawn for month* or day». 

IVRITTBN BXBRCISBS. 

2. What is the discount of a note for $2t5, due in 60 
days, discounted at a bank at t%? Ans. $3.3t— . 

3. What are the proceeds of a note for $965, at 90 days, 
discounted by a broker at t%? Ans. $947.55. 

4. Required the proceeds of a note for $816.50, due in 60 
days, discounted by a bank at 6%. Ans. $867.30. 

5. Required the difference between the true discount and 
the bank discount of $690, due in 2 yr. 6 mo., money worth 
6%, not reckoning days of grace. Ans. $13.50. 

Find the time when due, the time to run, the discount, 
and the proceeds of the following notes: 

6. $650^^ Philadelphia, March 16, 1870. 

Four months after date I promise to pay Thomas New- 
man, or ord^r, Six Hundred and Fifty -^-^-^ Dollars, at the 
Girard Bank, value received, unthout defalcation. 

Henry Osborn. 

Discounted, April 1st, 1870, at 6%. Ans. Dis., $11.92. 



7. $1353%. Washington, Aug. 20, 1872. 

Three months after date, for value received, I promise to 
pay W. H. Seal, or order, One Hundred Thirty-five -f^-^ 
Dollars, without defalcation. D. Newlin Fell. 

Discounted, Sept. 7, 1872, at 6%. Ans. Discount, $1.76. 



8, $750. Chicago, June 16, 1876. 

Nine months after date, for value received, I promise to 
pay Mary Smith, or order. Seven Hundred Fifty Dollar s, 
with interest, at 6 per cent. Fannie E. Willard. 

Discounted, at 6%. Oct. 24, 1876. Ans. Dis., $19.08. 
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CASE II. 

ISOO* Given, the rate, tlie time, and the proceeds &r 
the discount, to find the face. 

1. I wish to borrow $800 from a bank ; for what mast I 
give my note at 30 days, discounting at 6 per cent. ? 

Solution. — We find the interest of $1 operation. 

for 33 days and subtract it from $1, which $1.0000 
gi.ves the proceeds of $1. If for every $1 .0055 

in the face of the note the proceeds are — ' ^ j r •! 

$0.9945, to give $800 proceeds will require '^^^» Troceeds of $1. 

as many times one dollar as f 0.9945 is 800 (^q(\a An t 

containe<l times in $800, which are $804.42. ^9945 — ^04.4^2-^. 

Rule. — Divide the given proceeds by the proceeds of $1 
for the given time and rate; or divide the discount by the 
discount of $1, 

IVRITTBX BXBRCISSS. 

2. A wishes to borrow $1000 from a bank for 60 days; 
for what sum must be give his note, discounting at 6 per 
cent? Ans, $1010.61. 

8. What is the face of a note at 90 days, the proceeds of 
which, discounted at 6%, are $2000 ? Ans, $2031.50. 

4. For what sum must a note be drawn at 60 days to net 
$5000, when discounted at 6 per cent. ? Ans. $5053.06. 

5. A broker buys a 60 day note for $20 less than the face; 
what was the face, discount 6 per cent. ? Ans, $1904.t6. 

6. Find the face of a 6 mo. note which, when discounted 
at 1 per cent, a month, yields $685.50. Ans. $130.03. 

7. Mr. Brown, owing $1000, gave a 90 day note, which 
was discounted at 1^ per cent, a month ; required the face 
of the note to pay the exact debt. Ans. $1040.31. 

8. Mr. Schofield presented a note for 30 days at a Balti- 
more bank for discount; the proceeds being $954.56, what 
was the face of the note ? Ans $960. 

CASE III. 

I50T. Given, the face, the rate, and the proceeds or 
the discount, to find the titne, 

I. The proceeds of a note for $600, discounted at 6%, arc 
$593.70; what was the time ? 
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OPERATION. 

Solution.— Subtracting $593.70 from $600, |gQO 

we find the discount is $6.30. The discount 593 jq 

on $1.00 for one day, at 6 % , is J of a mill ; and — ,. 

on $600 it is 600x$.000i, or $0.10. Hence ^-^O discount 

the note was discounted for as many days as 600X.0C0^=.10 

$0.10 is contained time in $6.30, or 63 days. 6.30-=-. 10=63 days. 

Therefore, the time was 63—3, or 60 days. gg 3=60 davs 

Rule* — Divide the discount by the interest on the face for 

one day, and subtract 3 days of grace from the quotient. 

Note. — When the time a note has to run after beings discounted is 
required, we wish to know the actual time, and therefore do not subtract 
the days of grace. 

IVBITTEN EXEBCISES. 

2. A mercbant diBCOunts a note for $2000 at a bank, and 
receives $1969 ; what is the time ? Ans. 90 days. 

8. A commission mercbant sold a consignment of cotton 
for $4500, receiving in payment a note, which yielded, on 
being discounted, $44t5.25 ; what was the time of the note ? 

Ans, 30 days. 

4. A note dated June 21st, 18t5, was discounted July 1st 
at t % ; tbe face of the note was $6540 and the proceeds 
$6472.60 ; bow long bad it to run after it was discounted ? 

Ans, 53 days. 

5. A note dated Jan. 15th, 18*76, at 6 months, was dis> 
counted at tbe First National Bank, St. Louis ; tbe proceeds 
were $8402.25, and tbe face $8500 ; what was tbe date of 
discount? Ans. May 11. 

6. 4n interest-bearing note, dated Aug. 1, 18*72, at 90 
days was discounted at 8% ; tbe face was $750, and tbe pro- 
ceedi $759,982; what was tbe date of discount? 

Ans, Oct. 1 . 

CASE IV. 

(!»08« Chiven, the face, the time, and tlie proceedn or 
the discount, to find. the rate* 

1. The proceeds of a note for $300, at 30 days, are $298.35; 

what Is tbe rate ? 
D 
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SoiiDTioN. — We find the discount on $300 is operation. 

$1.65; and the discount on $300 at one per $300 

cent for 33 days is $0.27 J. Hence the required 298.35 

rate is as many times 1% as 27i is contained — ' ., 

times in »1.65. which is 6 % . ^'^^ discount. 

300x.O0,Viy=27i. 
1.65-!-27i=6. 

Bole* — Divide the discount by the interest on the face, ai 
1 % for the given time. 

WRITTEN EXEBGIS£S. 

2. Mr. Herr buys goods to the amount of $4000, and to 
pay for them gets his note for 60 days discounted at a bank; 
if the face is $4042.45, what is the rate ? Ans. 6%. 

8* A note dated July 1st, 1875, at 3 months, was dis- 
counted at bank on Aug. 10, 1875; the face was $2500, aud 
the proceeds $2473.264 ; what was the rate ? Ana. 7%. 

4. A note dated September 12th, 1875, at 6 months, was 
discounted at Wilmington, Del., December 9th, 1875 ; the 
face of the note was $5750 and the proceeds $562 4. 1 7^ ; wlat 
was the rate of discount? Ans. S%. 

STOCK INVESTMENTS WITH INTEREST. 

(S09« In Stock Investments operators take into conLid- 
eration the interest on the money invested. 

Since money is worth its interest while invested, to know the actual 
eain or loss of an investment, we should reckon the interest on the money 
m vested. 

Stock speculators frequently, instead of paying for stock, deposit a 
sum called a " margin," to secure the broker against loss, should the 
stock fall in price before delivery or sale. 

NoTB. — As the following examples are worked principally by a combi- 
oation of methods previously given, it has been thought unnecessary to 
divide them into cases. Brokera&re at \ per cent, is to be reckoned on all 
purchases and sales. Money is considered worth 6%. 

1. What is the annual rate of interest of an investment 
which pays 5% semi-annually, if reinvested at 6%? 

Solution.— The interest for the first operation. 

half year may be on interest during the | 05 X 1.03 = $.0515 

second half year at 6% ; hence, at the $.05+ $.0515 = $.1015 

end of the year the interest for the first _- 10 A ^ 
half year will amount to $.05 X 1>03, or 
$.0515, which, added to the interest of 
the second half year, $.05, gives $,1015 as the yearly mtcrest on $1. 
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1¥R1TTKN KXBRCISBS. 

2. When the Penn. Railroad pays 2% quarterly, what 
yearly dividend will be equal to this? Ans. 8/^%. 

3. If I buy Michigan G's at 108, interest payable setni- 
anuually, what annual rate % do I receive? Ans. 5|^|%. 

4. If I buy 15 shares United Companies of New Jersey 
at 137i($100), and receive $37^ dividend quarterly, what 
annual rate of interest do I receive? Ans. 7fff%. 

5. Mr. Westlake sold $4000 Illinois 6's at 106, interest 
payable quarterly, and bought Kentucky 6's at 105, interest 
payable semi-annually ; did he increase or diminish his yearly 
income if each dividend was put out at interest as soon aa 
received? Ans. Diminished SI. 80; surplus, 1^20. 

6. I buy in August 20 shares Second and Third Sts. Pass. 
Railway ($50) at 83, and receive in October, January, April, 
and July, a 3% dividend; what % of income do 1 receive 
during the year, and what will be my entire dividend if each 
dividend is invested for the remainder of the year, interest 

at 8% ? Ans, Div., $123.60 ; rate, 7fff %. 

« 

COMPOUND INTEREST. 

510* Compound Interest is interest on both principal 
and Interest, when the interest is not paid when due. 

O^aipound interest assumes that if the borrower does not pay the 
interest when due, it is proper that he should pay interest for it until 
paid. Some regard it as just, but it lias not the sanction of law. 

1. What is the compound interest of $400 for 2yr. at 6%? 

OPERATION. 

Solution. — Multiplying by the rate $400 

per cent., we find the interest for 1 year Qg 

to be $24; adding this to the principal, -^r^TT 

we find the aiuount to be $424, which is ^nn ^'^' 

the principal for the 2d year. Multi- ^ ^^ 

plying the new principal by the rate, 424.00 = Amt. Ist yr. 

we find the interest for the 2d year to be .06 

$25.44, and adding this to the 2d princi- 25.44 = Int. 2d vr. 

pal, we find the amount for 2 years to 424 

be $449.44, from which subtract the 1st t^tttt 

principal, and the remainder, $49.44, is f^^'^^^ '^"*^* ^ ^^' 

the compound interest. Hence the fol- 400^ 

lowinj? 49.44 = C. Int. for 2 yr. 
13* 
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Rule. — I. Find the amount of the principal for the first 
period of time for which interest is reckoned^ and make 
this the principal for the second period, 

II. Find the amount of this principal for the next 
period ; and thus continue till the end of the given time, 

III. Subtract the given principal from the last amowii, 
and the result will be the compound interest. 

Notes. — 1. When the Interest is due semi-annually or quarterly, we 
find the interest for such time and proceed as above directed. 

2. When the time is for years, montlis, and days, find the amount for 
the years, then compute the interest on this for the mouths aud days, and 
add to the last amount before subtracting. 

1¥RITTKN K^ERCISESS. 

2. What is the compound interest of $568, for 3 jr., at 
6 per cent. ? Ans. $108.60. 

3. What is the amount, at compound interest, of $90, for 
6 yr., at t per cent. ? Ans. $135.06^. 

4. What is the compound interest of $347.50, for 4 jr. 
8 mo., at 6 per cent. ? Ans. S108.t6. 

5. What is the compound interest of $17 28 J, for 2 yr. 
^mo., at 6 fo, payable semi-annually? A7is. $275.27. 

6. What is the amount of $240, for 2yr. 3 mo., at 8 per 
cent., payable quarterly? Ans. $286.82. 

7. What is the amount of $450, for 8 yr., at 6 per cent., 
compound interest? 

Solution. — We look in the table under 6 per cent., operation. 

and oi>i)08ite 8 yr. we find the amount of $1 to be ^^ 5938481 

$1.5938481; multiplying this amount bv 450, we * ^cq 

have the amount of $450, which is $717.23. ^,,^^^^ 

' $717.2302950 

8. What is the amount of $780, for 9 yr., at 8 per cent, 
compound interest ? Ans. $1559.22. 

9. What is the amount of $300, for 16 yr., at 7 per cent., 
compound interest? Ans. $885.65. 

10. Required the compound interest of $950, for 20 yr., 
at 4 per cent. Ans. $1131.57. 

11. What is the difference between the simple and com- 
pound ioterest of $600 for 6 yr. 6 mo. 6 da. at 6% ? 

Ans. $42.90. 
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m. The calculation of compound interest is facilitated 
by the use of the following table. Similar tables are also 
used for simple interest. 



TABLE. 
Amannt of %\ at Com/^ound Interest in any number of years not exceeding 25. 



Yr. 

I 


2 per cent. 


%% per cent, 


3 per cent. 


i% per cent 


4 per cent. 


4)i percent. 


I.0300 000c 


1.0250 OOOG 


ik 1.0300 000c 

» 1.0609 OOOG 


> 1.0350 0000 


» 1.0400 0000 


t.0450 0000 


a 


1.0404 000c 


1.0506 3500 


> Z.0712 350G 


z.o8t6 0000 


1.0920 2500 


3 


1.0613 080a 


1.0768 9062 


1.0927 370G 


> Z.1087 1789 


r 1.1248 6400 


X.1411 6613 


4 


1.0834 3216 


1.1G38 1289 


1.1355 0881 


X.1475 2300 


1.1698 5856 


X.1935 i860 


5 


1. 1040 808c 


X.1314 0821 


1.159a 7407 


^ 1.Z876 863Z 


X.3166 5390 


X.3461 8194 


6 


1.X261 6342 


1.1596 934a 


1.1940 5330 
1.2298 7387 


• 1.3393 5533 


1.3653 1903 


1.3033 60x2 


7 


1.1486 8567 


1.1886 8575 


z.a722 7926 


1.3159 3*78 


X.3608 6183 


8 


x.i7»6 5938 


1.2184 029a 


1.2667 7008 


1.3168 0904 


1.3685 6905 


X.4221 oo6z 


9 


1.1950 9257 


1.2488 6397 


13047 7318 


1.3628 97^5 


1.4333 1181 


X.4860 95x4 


zo 


1.3189 944a 


1.3800 8454 


1.3439 1638 


1.4105 9876 


1.4803 4438 


1.5539 694a 


ZI 


i.a433 743« 


Z.3130 8666 


1.384a 3387 


1-4599 6972 


1.5394 5406 


1.6328 5305 


Z2 


1.2682 4179 


1.3448 8882 


1.4357 6089 


1.5x10 6866 


1.6010 3333 


X.6958 8143 


«3 


1.3936 0663 


1.3785 1104 


14685 3371 


1.5639 5606 


1.6650 7351 


X.7731 9610 


*4 


1.3194 7876 


1.4129 7383 
X.4483 9817 


i-Sias 897a 


1.6186 9452 


1.7316 7645 


X.8519 4493 


15 


1.3458 6834 


'-5579 674a 


1.6753 4883 


1.8009 4351 


1-9352 8344 


z6 


».37a7 8570 


1.4845 0562 


1.6047 0644 


1.7339 8604 


1.8739 8125 


3.0233 7015 


>7 


I.4003 4142 


1.5316 1836 


x.fi528 4763 


1.7946 7555 


1.9479 0050 
2.0258 1652 


a.1133 7681 


18 


1.4283 4625 


1.5596 587a 


1.7024 3306 


1.8574 8920 


a.ao84 7877 


«9 


1.4568 1117 


1.5986 5019 


1.7535 0605 


1.9225 0132 


2.1068 4918 


a. 3078 6031 


ao 


1.4859 4740 


1.6386 1644 


I. 8061 11S3 


1.9897 8886 


3.1911 3314 


3.41x7 1403 


3Z 


1.5156 6634 


1.6795 8185 


1.8603 9457 


a.0594 3147 


3.3787 6807 


3.5202 41 16 


33 


1.5459 7967 


1.7215 7140 


1.9161 0341 


a.1315 1x58 


3.3699 1879 


9.6336 5201 


as 


1.5768 9926 


1.7646 1068 


1-9735 8651 


3.2061 1448 


2-4647 *555 


3.7521 7635 


24 


• 1.6084 3725 


1.8087 3595 


3.0327 9411 


3.3833 3849 


»-5633 0417 


3.8760 X383 


as 


1.6406 0599 


1.8539 4410 


a.0937 7793 


8.3633 4498 


2.6658 3633 


3.0054 3446 


Yr. 

s 


5 per cent. 


6 per cent. 


7 per cent. 


8 per cent. 


9 percent. 


ID per cent. 


1.0500 000 


1.0600 000 


1.0700 000 


1.0800 000 


z.0900 000 


X.1000 000 


a 


1.1035 000 


1.1236 000 


X.1449 000 


X.1664 000 


1.1881 000 


X.3100 000 


3 


1.1576 250 


1.1910 160 


1.3350 430 


1.3597 120 


1.3950 290 


I.331O 000 


4 


1.2155 063 


1.2624 770 


I. 3107 960 


X.3604 890 


Z.4115 8x6 


X.464I 000 


5 


1.2762 816 


Z.3383 256 


1.4025 517 


1.4693 281 


X.5386 340 


X.6105 100 


6 


1.3400 956 


Z.4185 191 


1.5007 304 


X.5868 743 


X.6771 001 


X.7715 6to 


7 


1.4071 004 


1.5036 303 


Z.6057 815 


1.7138 243 


X.8280 391 


X.9487 171 


8 


1.4774 554 


1.5938 481 


1.718 I 863 


1.8509 302 


1.9925 ^6 


3.143s 888 


9 


1.5513 282 


1.6894 790 


1.8384 592 


z.9990 046 


3.1718 933 


2.3579 477 


10 


1.6288 946 


1.7908 477 


1.967* 514 


3.1589 350 


a.3673 637 


a.5937 435 


II 


1.7103 394 


1.8982 986 


3.1048 520 


3.3316 390 


a. 5804 264 


9.8531 167 


12 


1.7958 563 
1.8856 491 


3.01 a I 965 


3.2521 916 


3.5181 701 


3.8126 648 


3.1384 384 ' 


«3 


3.1329 283 


3.4098 450 


3.7196 237 


3.0658 046 


3.4522 712 


14 


1.9799 3»6 


3.3609 ^0 


a.5785 342 


3.9371 936 


3.3417 270 


3.7974 983 


"5 


3.0789 382 


a.3965 58a 


2.7590 3*5 


3.1721 691 


3.6424 825 


4.1772 483 


16 


3.1838 746 


a.5403 517 


3.9521 638 


3.4259 426 


3.9703 059 


4.5949 730 


17 


3.392a 183 


2.6927 728 


3.1588 153 


3.7000 181 


4.3276 334 


5.0544 703 


x8 


3.4066 192 


a-8543 39a 


3-3799 323 


3.9960 195 


4.7171 204 


5-5599 173 


19 


3.5269 50a 


3.025s 995 


3.6165 275 


4.3*57 oil 


5.1416 613 


6.1159 390 


30 


2.6533 977 


3.ao7i 355 


3.8696 84s 


4.6609 571 


5.6044 108 


6.7375 000 


31 


3.7859 626 


3-3995 636 


4.1405 624 


5.0338 337 


6.1088 077 


7.4003 499 
8.1403 749 


33 


2.9252 607 


3-6035 374 


4.4304 017 


5.4365 404 


6.6586 004 


23 


3.0715 338 


3.8197 4Q7 


4.7405 299 


5.8714 637 


7.2578 745 


8.9543 034 
9.8497 327 


24 


3.2250 999 


4.04S9 346 1.07^1 670 1 


6.3411 807 


7.91 10 832 


«5 


3.3863 5*9 


4.2918 707 


5-4274 326! 


^^.8484 73a 


8.6230 807; 


10.8347 059 
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EXCUIXGB. 

(S13* Excliailge is the method of makiug payments in 
distant places by means of DrafU or BiLU of Exchange. 

513. Exchange is of two kinds, Domestic and Foreign. 
Exchange between two places in the same country is called 
Dcmestic or Inland Exchange; that between different coun- 
tries is called Foreign Exchange, 

514. A Draft or Bill of Exchange is a written order for 
the payment of money. In domestic exchange a bill is 
usually called a Draft 

IS1(S« A Sight Bill is one payable '^ at sight" or on its 
presentation. A Time Bill is one payable at a specified 
time after sight or after date. 

510* The Indorsement of a bill is the writing upon the 
back of it, by which the payee transfers the payment to 
another. 

A special indorsement is an order to pay the bill to some particular 
person, who is then called the IndoraeCf and he alone can collect the bill. 
An indorsement in blank is the writing of the holder's name upon the 
back, which makes the bill payable to the bearer. 

The person who signs the bill is called the Maker or Drawer; the per- 
son requested to pay is called the Drawee ; the person to whom the money 
is to be paid, is the Payee ; the person who has possession of the bill Ca 
called the Owner or Holder. 

517. The Acceptance of a bill is the promise of the 
Drawee, when presented, to pay it at maturity. The Drawee 
accepts by writing across the face of the bill, " Accepted," 
with the date and his signature; the bill is then called an 
Acceptance^ and is of the character of a promissory note. 

If a bill is protested for non-acceptance, the maker is under obligationv 
to pay it immediately, although the time specified in it has not expire<l. 
Bills of exchange are entitled to '* days of grace," unless a particular day 
is na:ned. In New York, Pennsylvania, and a few other States, no grace 
is allowed to bills of sight If a note is payable on demand, it is legally 
due when presented, as bank-notes, etc. If a particular time is specified 
in a note, it is legally due on that day. If a araft is drawn at usance^ the 
time is regulated by custom or the law of the place where it is payable. 

When a bill is dravm " acceptance waived," it is not subject to protes* 
until maturitv. When an indorser writes over his name, " demand and 
notice waived," he is liable even if the bill is not protested. If the in- 
•lorser writes "without recourse" over his intlorsement, he is not liable 
foT the piynjeni of the 1>U1 
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In reckoning the time of maturity of a bill payable after date, the day 
on which it is dated is not included, and in the case of a bill payable 
after sight, the day of presentment is not included. 

518. The Bate of Exchange is the rate per cent, which 
is reckoned upon a draft. The Course of Exchange is the 
current price paid in one place for bills of exchange upon 
another. 

The brokerage is usually included in the quotation of ezcliange. 

519. The Par of Exchange is the established value ol 
the monetary unit of one country in the monetary unit of 
another ; it is either intrinsic or commercial. 

(SSO* Exchange is at par when a draft or bill sells for its 
face ; at a premium when it sells for more than its face ; and 
%t a discount when it sells for less than its face. 

The rate of exchange between two places or countries depends upon 
the course of trade, if the trade between Is ew York and Chicago is equal, 
exchange is at par. If New York owes Chicago, the demand in New 
York for drafts on Chicago is greater than the demand in Chicago for 
drafts on New York, hence the drafts are at a premium in New York. 
But if Chicago owes New York, the demand for drafts is less in New 
York than in Chicago ; hence drafts in New York on Chicago are at a 
ducounL 

The reason why the banks in New York should charge a premium, i& 
that they must be at the expense of actually sending money to the Chi- 
cago banks, or be charged with interest on their unpaid balance ; the 
reason why the Chicago banks will sell at a discount is that they are wil- 
ling to sell for less than the face of a draft in order to get the money 
owed them in New York immediately. ^ 

A check, draft, or certificate of deposit on a bank in the place where dra/U, 
are selling cU a premium, is often sent to pay a debt in the place where 
drafts are selling at a discounty and such a check or draft will command 
a premium. 

if the course of exchange is unfavorable in drawing, the discount is 
sometimes avoided by means of a circuitous exchange through several 
mtermediate places between which the course is favorable. 

DOMESTIC EXCHANGE. 

531. Domestic or Inland Exchange is the exchange 
between two places in the same country. 

S22m The Base of an inland bill is the face; the Bate 
is the rate of premium or discount. 

IS33* The Forms and Use of drafts may be seen by the 
following examples and explanations: 
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First National Bank op New Orleans, 



$8000. New Orleans, Jan. 16, 18Y7. 

At sight f pay to the order of John Smithy Eight Thousand 
Dollars. Thomas Haskins, 

To ^/ie Merchants' National Bank, Cashier, 

Philadelphia, Pa. 

Explanation. — Suppose John Smith, of New Orleans, owes Jamps 
Thomson & CJo., of Philadelphia, $8000; he goes into a bank in Ncm 
Orleans and gets the above draft. He then writes on the back of lUt 
note, "Pay to the order of James Thomson & Co.," signing his name, 
and forwards it to James Thomson & Ck)., in Philadelphia, who take ii 
to tiie Merchants' National Bank, and writing the name of their firm on 
the back, receive the money. 

Third National Bank, 
$5600. St. Louis, Mo., Jan. 11, 18 YY. 

At ten days sights pay to the order of H. B, Glaflin d 
Go.f Five Thousand Six Hundred Dollars^ and charge the 
same to the account of James Simpson, 

To the Fifth National Bank, Cashier. 

New York. 

Explanation. — Suppose that Harvey Williams, of St. Louis, wish- 
ing to pay a debt of $5600 to H. B. Claflin & Co., of New York, buys 
the above draft on the Fifth National Bank of New York. He for- 
wards it to H. B. Claflin & Co., who, having indorsed it, w^ill present it 
at the bank. The " ten days after sight " means after acceptance. It 
should be presented to the bank upon which it is drawn as soon as re- 
ceived, when the cashier writes upon it " accepted," with the date of 
acceptance, and signs his name as cashier. This makes the bank liable 
for its payment, and is an agreement to pay it after ten days. 

Note. — If Harvey Williams has an account with the Fifth National 
Bank, he may draw on it directly as one bank draws ou another. A per 
son sometimes draws on a party who owes him in order to collect the biU. 

CASE I. 

«S24. To find the cost of a bill of exchange at sight f 
or on time, 

1. What must I pay in Philadelphia for a draft of $800 od 
New Orleans, exchange being 1 J per cent, premium ? 

OPERATION. 

Solution. — At a premium of Hfo <b^ qqq 

'^^J;^^.?^ exchange of $1 js $l+l(ct 015 = ^te of exchange. 

- $1,015, and the cost of $800 is 800 — -— ^ . , * 

times $1,015, which are $812. Hence ^'^^ = cos^ of $1. 

for sight exchange we have the fol- _ 

Jowinor $812,000 Ann. 
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Rule. — Find the cost qf%l by adding the rate to $1, when 
at a premium^ or subtracting it, when at a dmcoutu; and 
multiply the result by the face of the draft. 

2. What must be paid in New York for a draft of $2000 
on St. Louis at 30 days, exchange being 2% premium? 

Solution. — The draft being on operation. 

time should be purchased at a dis- $1.0000 

count. The discount of $1, at the *0055 = discount for 33 da. 

rate in St. Louis, for 30 -|- 3 or 33 -itt^xt^ o a.^ 

days, is $.0055, which «^ubtracted *-^^-*^ = ^ost of $1 at par. 

from $1, equals $.9945, the cost of '^^ = ^^^^ ^^ exchange. 

$1 of the draft if the exchange was $1.0145 = cost of $1 of draft, 

at par, but there is a premium of 2 2000 

per cent., hence adding $.02 we find $2029 = whole cost, 
the actual cost of $1 of the draft to 
be $1.0145, and nuiltiplying this by 

2000, we have $2029, the entire cost. Hence, for time exchange, the 
following 

Rule. — From $1 subtract the bank discount of %\ for the 
time and rate, where the draft is purchased ; to this result 
add the rate of exchange when at a premium^ and subtract it 
when at a discount ^ and multiply the result by the face of the 
draft. 

IVRITTEN JSXKRCISKS. 

3. Manson & Co., of Harrisburg, owe a party in Cli've- 
land $4750 ; what must they pay at a Harrisburg bank for a 
draft on Cleveland, exchange |% discount? Ans. $4714.375. 

4. What will a draft of $3500 cost, payable 30 days after 
sight, at 6%, exchange 1^% premium? Ans. $3533.25, 

5. A New York firm received a shipment of flour from 
Milwaukee, amounting to $7600, and remitted the money by 
a 15 day draft, at 7%, exchange being at a discount of 1^% , 
what did they pay for the draft? Ans. $7361.25. 

6. A Detroit merchant bought an assortment of spring 
goods in New York at a cost of $1500 ; what will be the cost 
of a 2 mo. draft on J^ew York, at \\% premium, which will 
discharge the debt ? -4n8. $1500|. 

7. A Philadelphia firm send their check for $4500 to their 
agent in Des Moines, where drafts on Philadelphia arc 
selling at 1^% premium; what will the Des Moines bankers 
pay for it? Ana. $455().25, 
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CASE II. 

^2Sm Given, tJie cost of a hill of exchange , to find 
its face. 

1. A Boston merchant paid $2029 for a draft on Pitts- 
burgh at 30 days, exchange 2% premium; required the face 
of the draft. 

OPERATION. 

Solution. — ^We find by Case I. that |i qqq 

a draft for $1 will cost |1.0145, there- ;oo55 = discount for 30 da. 
fore a draft that costs $2029 must be 

for as many dollars as $1.0146 is con- *-y94o = cost of $1 at par. 

tained times in $2029, which are .02 = rate of exchange. 

$2000. From the above solution we $1.0145 = costof$l of draft 

derive the following 2029 ^«^^^ ^ 

-^—^7^= ^2000^718. 
1.014d 

Rule. — Find the cost of a draft o/$l, and divide the given 

cost by it; the quotient will be the face of the draft, 

l¥RlTTBli SXKRCISBS. 

2. Jones & Bro., of St. Paul, purchased a sight draft for 
$258t on Cincinnati, at a discount of ^%; required the face 
of the draft. Ans, $2600. 

3. A merchant in Maine buys a draft on New York at 45 
days for $601.95 at a premium of 1^% ; what is the face of 
the draft? Ans. $600. 

4. I received from Philadelphia a check for $40.20, which 
cost 1% to have cashed; what should have been the face of 
ihe check that I might have realized $40.20 ? Ans. $40.50. 

5. My agent sold $5000 worth of goods on commission, at 
2^%, and remits the proceeds in a draft bought at 1^% 
premium ; what did I receive for the sale ? Ans, $4814.81. 

6. A Baltimore merchant wishes to pay a debt of $1500 
in Detroit by a sight draft on the First National Bank, 
Baltimore ; if exchange on Baltimore is ^% premium at De- 
troit, what must be the face of the draft ? Ans, $1498.13—. 

Note. — Since the draft is at a premium of | per cent, in Detroit, it muet 
be drawn for such a sum as, with the premium, will amount to $1500 ; 
hence the face will equal 11500-i-l.OOi. 

7. If the Baltimore merchant in the previous problem buy, 
instead of a sight draft, a draft at 90 days, what will be the 
cost of the draft? Ans. $1474.91. 
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8. A Boston merchant sends to a creditor in Savannah a 
sight draft on Boston for $1498.13; what was the debt, ex- 
change on Boston being at a premium of j% ? Arts, $1500. 

CASE m. 

5SO. Givetif the face and tJie cost of a drafts to 
find the rate of exchange. 

1. A draft on Baltimore for $2000 at 30 days cost me 
$2029 ; what was the rate of exchange ? 

Solution.— We find that the cost operation. 

of $1 of the draft, if exchange was at •-^ qqqq 

^^' h^ L^?.^^' ""^toi ^^i^^^i .2 ^^^^ -0055 = discount for 33 da. 

times $.9945, or $1989 ; the difierence ., ,^,, . . , 

between $1989 and $2029, the actual |-9945 = cc«t of |1 at par. 

cost, is $40, which is the premium; JooQ^^>S?2^ = |i^^^ 

dividing the premium, $40, by the *^^-^r"^i^^^ = ^i^ «^ 
face, $2000, we have the rate, 2%. 40-1-2000 = .02, or 2% 

Rule. — Find the premium or the discount, and divide it 
by the /ace, to find the rate, 

IVRITTKN KXBRCISS^S. 

2. A Savannah cotton broker bought a 30 day draft on 
Philadelphia for $3530.04, the face being $3500 ; what was 
the rate of exchange ? Ans, \^% premium. 

8. Sold grain on commission to the amount of $5000 ; hav- 
ing reserved 2^%, I bought with the proceeds-a draft for 
$4814.81, which I remitted to the consignor ; what rate of 
exchange did I pay ? Ans. l^% premium. 

4. Mr. Bair, of Cincinnati, buys of Hood & Co., Phila., 
a lot of woollen goods amounting to $750, and forwards in 
payment a draft at 3 mo., which costs him $727.12^; what 
was the rate of exchange ? Ans, l^% discount. 

FOREIGN EXCHANGE. 

537. Foreign Exchange is the exchange that takes 
place between different countries. 

A Set of Exchange consists of three bills of the same tenor and date, 
each containing a condition that it shall continue payable only while 
the others are unpaid. 

To prevent loss, or delav, each bill of a set is remitted in a different 
manner, and wheu one bill of the set has been paid the others are 
worthless. 
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538. The Money of Account of any country consist* 
of the denominations of the money of that country in which 
accounts are kept. 

529. The Act of March 3, 18Y3, provides that "the value 
of the standard coins ... of the world shall be estimated 
annually by the Director of the Mint, and be proclaimed ou 
the first day of January by the Secretary of the Treasury." 

«S30* In accordance with this law, the following table 
was published by the Secretary of the Treasury, Jan. 1, 

1877: 









VAT.UB IN 


COUNTRY. 


MONETABT UNIT. 


STANDARD. 


U. 8. MONET. 


Austria, 


Florin, 


Silver, 


.45,3 


Beljriuin, 


Franc, 


G. and S., 


.19,3 


Bolivia, 


Dollar, 


G. and S., 


.96,5 


Brazil, 


Mi/reis of 1000 reis. 


Gold, 


.o4,o 


British America, 


Dollar, 


Gold, 


$1.00 


Bogota, 


Peso, 


Gold, 


.96,5 


Central America, 


Dollar, 


Silver, 


.91,8 


ChUi, 


Peso, 


Gold, 


.91,2 


Denmark, 


Crown, 


Gold, 


.26,8 


Ecuador, 


Dollar, 


Silver, 


.91,8 


Egypt, 


Pound of 100 piasters, 


Gold, 


4.97,4 


France, 


Franc, 


G. and S., 


.19,3 


Great Britain, 


Pound Sterling, 


Gold, 


4.86,6^ 


Greece, 


Drachma, 


G.andS., 


.19,3 


German Empire, 


Mark, 


Gold, 


.23,8 


Japan, 


Yen, 


Gold, 


.99,7 


India, 


Rupee of 16 annas, 


Silver, 


.43,6 


Italy, 


Lira, 


G. and 8., 


.19,3 


Liberia, 


Dollar, 


Gold, 


1.00 


Mexico, 


Dollar, 


Silver, 


.99,8 


Netherlands; 


Florin, 


. G. and 8., 


.38,5 


Norway, 


Crown, 


Gold, 


.26,8 


Peru, 


DoUar, 


Silver, 


.91,8 


Portugal, 


Milreis of 1000 reis, 


Gold, 


1.08 


Russia, 


Rouble of 100 copecks. 


saver. 


.73,4 


Sand>vich Islands. 


Dollar, 


Gold, 


1.00 


Spain, 


Peseta of 100 centimes, 


G. and S., 


.19,3 


Sweden, 


Crown, 


Gold, 


.26,8 


Switzerland, 


Franc, 


G. and S„ 


.19,3 


TripoU, 


Mahbub of 20 piasters, 


Silver, 


.82,9 


Tunis, 


Piaster of 16 caroubs, 


Silver, 


.11,8 


Turkey, 


Piaster, 


Gold, 


.04,3 


U. S. of Colombia, 


Peso, 


Silver, 


.91,8 



531. Bills of Exchange are usually made payable 
either 3 days after sight or 60 days after sight. The latter 
are quoted at a lower rate, on account of the discount. 
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^32. Most of the dealings in foreign exchange are with 
the commercial centres mentioned in the following table, 
taken from a recent New York paper : 

60 days. 3 da^. 

Prime booking sterling bills on London, 4 82i@4 83 4 84 ^4 84} 

Good bankers' and prime comU, 4 81^@4 82} 4 83 @4 84 

Good commercial, 4 80 @4 81 4 81}@4 82^ 

Taris (francs), 6 24f@6 24i 6 2l|@6 19i 

Antwerp (francs), 6 24|@5 24} 5 21i@5 19^! 

Swiss (francs) 6 23}@5 20 6 20|@5 18^ 

Amsterdam (guilders), ' . 39|@ 40 40|(^ 40^ 

Hamburg (reichmarks,) 93i(^ 94 94}(^ 94:^ 

i rankfort (reichmarks), 93|@ 94 94i@ 94i 

Bremen (reichmarks), 9Si@ 94 94}@ 94} 

Berlm (reichmarks), 93i@ 94 94}® 94} 

Remittances to and from other places are frequently made in bills on 
these leading ones, especially London. 

In the London quotations "prime'' bills are those on the best banking 
houses, "good" are those on houses in good credit, but in less demand 
than the prime. "Commercial" signifies merchants' drafts, which gen- 
erally rate below bankers'. In the quotations on Paris, Antwerp, and 
Switzerland the franc is the unit, and the quotation gives the number 
of francs and centimes to the dollar. The exchange on Amsterdam is 
the number of cents to the guilder; while on Hamburg, Frankfort, 
Bremen, and Berlin, the quotation gives the number of cents in 4 
reichsmarks. 4.82} (^4.83 indicates the highest and lowest prices on 
the day on which the quotations were made. ^ 

Remark. — United States securities are quoted in London on a gold 
bpsis instead of a greenback one, of 4 shillings to the dollar, hence they 
usually appear lower than with us. 

533. A Letter of Credit is a letter from a banking 
house in one country to one or more of their correspondents 
in another, directing them to pay to the person in whose 
favor the letter is written, any sum not exceeding a certain 
amount specified in the letter. 

1. What must be paid in New York in gold for a bill 
of exchange on London for £450, at 3 days sight, at $4.88 
to the pound sterling ? 

OP£BATION. 

Solution. — If £1 cost $4.88, £450 cost 450 times «4 gg 

$4.88, which is $2196. Hence the following * 450 

$2196.00 

Rule. — Find the cost of a unit of the cvrrency in which 
the bill is given^ and multiply the face by it for the cost^ i-r 
divide the cost by it for the face. 
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IVRITTKN KXERCISSS. 

2. What will be the cost in Philadelphia of the following 
draft, exchange at GO days being $4.84, and gold at 110^? 

Arts. $26\4.10. 

Exchange for £500. Philadelphia, July 1, 1815. 

Sixty days after sight of this First of Exchange {second 
and thir^ unpaid) Pay to the order of Chas, Smith, Five 
Hundred Founds Sterling, for value received, and charge 
the same to account of • Peter Wright & Sons. 

To Messrs. Brown Brothers, Liverpool. 

8. What must a merchant in Canton pay for a draft of 
$1134, if 1 tael=$1.63 ? Ans, 695.71— taels. 

4. I wish to remit 5400 francs to Paris ; what will a draft 
cost me in New York, if 1 franc =19.6^? Ans, $1058.40. 

5. A merchant in London sold a consignment of wheat 
from Odessa for £420 ; what will be the face of a draft on 
Odessa for the amount, if £1=6 roubles 70 copecks ? 

Ans 2814 roubles. 

6. By the first quotation in the table. Art. 532, what 
amount of exchange on Geneva at 3 days sight will $1200 
in gold buy ? Ans. 6247.50 francs. 

7. At the first quotation, how much exchange on Berlin 
at 60 days sight, will $1000 currency buy, gold selling at 
115? ^ns. 3710.14-f reichsmarks. 

8. How much in currency will a bill on Amsterdam for 
4000 guilders cost, at the first quotation, 60 days sight, gold 
113i? Ans, $1806.33|. 

0. Mecke & Co., of Bremen, wish to remit 4870 reichs- 
marks to their correspondent in New York ; what will be 
the face of a draft for 3 days at the second quotation ? 

Ans, $1153.58^. 

10« A commission merchant in Cadiz having sent to hi? 
correspondent in Philadelphia, an invoice of sherry, valued 
at 8400 pesetas, draws on him for the cost, exchange being 
I peseta=20.1/; what would have been the advantage to 
the consignee of remitting a draft on Cadiz, 1 peseta being 
worth 19.3/ in Philadelphia? Ans. $67.20. 
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11. A gentleman aboat to visit Europe obtains a letter 
of credit from Fisk, Hatch &• Co., depositing bonds aa 
security; he draws in Paris 2000 francs July 1, the bill 
of exchange at 60 days reaching New York, July 17 ; on 
his return, Sept. 15, he settled the account; what n.ust he 
pa J; commission 1%, exchange 5.24^, gold 112^? 

Ans. $433.48-. 

ARBITRATION OF EXCHANGE. 
534. Arbitration of Exchange, also called Circular 

Exchangey is the method of making exchange between two 
places by means of one or more intermediate exchanges. 

53l$« Simple Arbitration is that in which there is only 
one intermediate exchange ; Compound Arbitration is that 
in which there are two or more intermediate exchanges. 

As rates of exchange constantly vary, it is often more advantageous to 
make the exchange by passing through several intermediate places than 
by a direct remittance, and the object of arbitration is to enable a person 
to ascertain which will be most profitable. 

1. A merchant wishes to pay a debt in Paris of 4680 

francs, remitting through London, exchange between Paris 

and London being at £1 = 26 francs, and between London 

and New York £1=$4.90; what will it cost in New York? 

Solution. — If we represent the required num- operation. 

ber of dollars by x, we have x=4680 francs, $x= 4680 francs 
26 francs =£1, and £1 = $4.90. Now, the pro- 26f. = £l 
duct of the first set of values will equal the pro- £1=$4.90 

duct of the second set ; hence the product of the — gtooo 

second set, divided by the product of all the first * "P°°^ 

set except x, will equal x, from which we have x = $882. 

2. A merchant in Savannah wishes to remit $2000 to 
Cincinnati; exchange on New Orleans is 1% premium; 
between New Orleans and St. Louis 1 % discount ; between 
St. Loais and Cincinnati ^% discount; what was the value 
of the remittance in Cincinnati if sent through these cities? 

Solution. — ^According to the given rates operation. 

$1.00^ in Savannah =:$! in New Orleans; xCin ^|2000S 

Mid $0.99 in New Orleans == |1 in St. Louis ; $i qqi s*. == $l N. o". 

and I0.99J m St. Louis = $1 in Cincinnati; ^q 99 N. 0. = |1 St. L. 

hence, as above explained, x = 12025.29. jq 99 j gt] l! «= $1 Cin. ' 

x = 1^2025^9 
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Rule. — 1. Represent the sum required by x, affixing the 
vroper unit of currency^ place it equal to the given sum, 
and arrange the given rate^ of exchange so that in any two 
consecutive equations the same unit of currency shall stand 
on opposite sides, 

IL If commission is charged for drawing, place 1 minus 
the rate on the left if the cost op exchange is required, 
and on the right if proceeds are required ; hut if com- 
mission is charged for remitting, place 1 plus the rate on 
the RIGHT if cost is required and on the left if proceeds 
are required. 

III. Divide the product of the numbers on the right by 
the product of the numbers on the left, cancelling equal 
factors ; the result will be the required sum, 

unaiTTBBr bxercisss. 

8. If exchange between New York and Amsterdam is 40/ 
per florin, and between Amsterdam and St. Petersburg is 15 
florins to 8 roubles, what must be paid in St. Petersburg 
for a bill on New York for $1200? Ans. 1600 roubles. 

4. When exchange between Boston and London is £9= 
$46, between London and Paris is £2=54 francs, and be- 
tween Paris and Stockholm is Y francs=5 crowns; how 
much must be paid in Boston for a bill on Stockholm, for 
2400 crowns? required the difference between it and the direct 
exchange at 1 crown = 27/. Ans. $11.95. 

5. A merchant in Baltimore having purchased goods in 
Berlin to the value of 5000 marks, remits through London, 
Antwerp, and Amsterdam, at the following rates: £1 = $4.85 ; 
£1=25.15 francs; 1 guilder=2.5 francs; 1 guilder= 1.875 
reichsmarks ; what will the remittance cost him in Balti- 
more, allowing \% brokerage in London? Ans, $1288.83. 

6. A man in San Francisco wishes to pay a debt of $5200 
in Philadelphia ; the direct exchange is 2% in favor of Phila- 
delphia, but the exchange on Baltimore is 1^% in favor of 
Baltimore, and between Baltimore and Philadelphia J% Id 
favor of Philadelphia; required the difference between th* 
direct and circular exchange. Ans. $13.58$. 
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7. A gentleman spending the winter in Berlin, wishing to 
obtain some funds from his agent in CiDcinnati, directs bis 
agent in Loudon to draw on Cincinnati through New 1 ork, 
for $1000, and remit to him through London and Amster- 
dam, the rates beiug as follows; |% in favor of Cincinnati ; 
£1=14.855; £l=ll.t5 guilders; 1.12 guilders=r2 marks, 
and the London agent charges ^% brokerage both for draw 
ing and remitting ; what does he receive and which is best, 
the circular exchange, or the direct at 1 mark=24/ in Cin- 
cinnati ? 

DUTIES OR CUSTOMS. 

&3G. Duties, or Customs, are taxes levied by govern 
ment upon imported goods ; they are of two kinds, ad 
valorem and specific, 

II37«. Ad Ad Valorem duty is a certain percentage 
assessed on. the cost of the goods in the country from which 
they were imported. 

II3S. A Specific Duty is a certain sum assessed on goods 
without regard to their cost. 

c$30. A Tariff is a schedule showing the rate of duty 
fixed by law on all kinds of imported merchandise. 

1540. Tare is an allowance for the weight of the box, 
ca«k, or covering containing the goods. 

For some articles certain rates of tare are fixed by law : in other caseb 
the real tare only, ascertained under regulations prescribed by the Secre- 
tary of the Treasury, is allowed. If the tare is specified in the original 
invoice, the collector may, if he chooses, with the consent of the con- 
signee, accept it as the correct tare. 

1541. Breakage is an allowance for the los? of liquors 
imported in bottles. 

The allowance for breakage is 6% on ale, beer, porter, liquors, and 
sparkling wine in bottles ; no allowance is now made on still wines. 

IS4!S. Gross Weight or Value is the weight or value of 
the goods before any deductions have been made. 

543. Net Weight or Value is the weight oi value of 
the goods after all allowances have been deducted. 
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By the present tariff, Diost duties of the United States are ad valorem^ 
but some duties are specific, and some articles are charged both a spe- 
cific and an ad valorem duty. The duty is reckoned on the actual cost 
at the place of purchase or manufacture, increased by all charges ion 
transportation previous to final shipment. 

Seaport towns, where customs are collected, are called ports of entry. 
The offices in which they are collected are called eustom-houses ; and the 
officer who superintends the collection of duties and other business of the 
custom-house is called collector of the port, 

A vessel is entered at a port by lodging at the custom-house a man^eti 
or statement of its cargo, and also a list of passengers, if it have any, these 
papers verified by the oatli of the master. The clearaitce from its port of 
departure and papers proving its nationality must also be deposited, 
before it is permitted to discharge its cargo. 

A vessel is cleared from a port bv lodging at the custom-house a mani- 
fest of its outward cargo, verified by oath, and agreeing with the ship- 
pers' manifests of parts of cargo. AH government charges must be paid 
also, and everything connected with the discharging of the inward cargo 
settled, after which a ** general clearance'' is issued, and the vessel is at 
liberty to leave the port, having received its papers of nationality again. 

The illegal introduction of goods into a country otherwise than through 
the regular ports of entry is called 8mv>ggling. 

544. All merchandise imported from foreign ports or 
places must be consigned in the manifest, invoice, or bill 
of lading, to some person or firm at the port of importation, 
by whom it must be duly entered — either for immediate con- 
sumption or for warehouse 

Merchandise not intended for immediate consumption may be deposited 
in U. S. Bonded Warehouses, and remain there not longer than three 
yeajs, the owner being at liberty to withdraw it at any time upon pay- 
ment of the duties and charges for storage. 

In custom-house business the long ton, cwt., and qr. are used. Foreign 
money is reduced by the table given in Art. 630, unless the invoice is 
accompanied by a consular certificate stating that a dififerent rate of ex- 
change is ruling at the time the invoice is made out. 

545. The Quantities considered are : 1. The Cost of the 

goods, or the Quantity ; 2. The Duty ; 3. The Rate ; 4. 
The Allowances. 

Note. — Duties may be treated under three cases, as other appIiratioDfl 
of Percentage ; but as the second and third cases are merely theoretical, the^ 
.^ not given here. 

CASE I. 

{S40. Given , the base and rate 9 to find the duty. 

1. What is the specific duty on 75 drums of figs, each 
weighing 57 lb., tare 21 lb. to the cwt. at $11 a cwt.t 
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Solution. — We find the niim- oferatioh. 

ber of cwt. to be 38 1*1*5^; multiply- 75 ^ gy 

ing 21 lb., the tare on 1 cwU, by = SS^j cwt 

^iVij ^® have the whole tare ^^^ 

equal to 7,W* cwt., which, sub- 21 X 38^ = T^Wi c'^ ^»*^ 

tracted from 38^ cwt, leava the 33^. — 7 A% = 31^1 f,. 

net weight, 31xUi cwt On 1 01 en JLi 

cwt the duty is {ll, and on 31 ^^ ^ 1^11 = f^l. 
cwt (the fraction being less than i 

is not reckoned) it is 31 times $11, or $341. 

Rule I. — For ad valorem duties, multiply the cost of the 
goods by the rate of duty. 

Rule II. — For specific dutieSy deduct first the allowances, 

and compute the duty on the remainder. 

Note. — In reckoning duties, whole dollars, pounds, gallons, etc., are 
used as the base, fractions less than \ being rejected and more than \ 
being reckoned as 1. Duties are payable in gold. 

l^RITTSN BXKRCISBS. 

2. I received from Havre an invoice of 60 dozen bottles 
of champagne, costing $12.50 per dozen; what is the duty 
at $6 a dozen, breakage 5 % ? Ans, $288. 

8. H. B. Claflin &, Co. received an invoice of Brussels 
laces costing 2800 francs in Brussels, charges 101.56 francs; 
what was the duty at 30%? Ans, $168. 

4. What is the duty at 20% ad valorem on 350 boxes of 
Naples oranges, invoiced at 20 lire per box, charges 475 lire, 
commission 2^% ? Ans, $295.80. 

5. What is the duty in currency on 25hhd. of sugar, each 
weighing 5 cwt. 1 qr. 31b., tare 21 lb. per hhd., duty $1^ per 
cwt., and 85 hhd. of molasses, 120 gallons each, duty 5/ a 
gallon, gold at 111^? Ans. $411.16. 

6. Sharpless Brothers imported from London 10 cases of 
woollen goods, net weight 13501b., value £t56 15 s., com- 
mission 2^% ; what did the goods cost in store, duty 50^ 
per lb. and 35% ad valorem, gold 113^ ? Ans. $6528.49—. 

7* Chas. Ford & Son, linen merchants, Belfast, shipped 
to John Ford k Co , April 2, 1876, 40 pes. | Ducks marked 
W. R., No. 14, containing 2063| yd.@7j^d. ; commission, 
2^% ; Bhip charges 5 s. ; what will be the duty at 85% ? 

Ans. $107.45. 

14 
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. 8. In\roice of t5 Drums Caustic Soda, shipped per S. S. 
German i a for New York, by the undersigned on acc't and 
risk of Messrs. Smith & Bro. 

^ k 75 Drums. 
R 75 

Cwt. qr. lb. 

Gr. 421 3 3 Cwt. qr. lb. 

Tr. 14 3 23 Net 406 3 8@13/'3 

45664 lb. discount 2i ^ 



Liverpool, April, 1874. Com. 2J % 

McKeon Bros., a 

i>u(y,-.45,564/&.@lJ^=| * 

What was the cost of this invoice, including duty, when 
delivered to Messrs. Smith & Bro.? Ans. $1994.25 gold. 

9# Invoice of Mdse., purchased, paid for in London, and 
shipped by David Taylor & Sons, per steamer Ohio to Phil- 
adelphia, for % and risk of Messrs. Snow, Gilbert & Co. 

F B No. 21 One Case Pallet Knives, 

24 doz. 3 in. Plain. Net 2/8 £ 
12 " 4 " " 2/8 

4 " 5 " " 3/5 



Duly OS Manuf, Steel, disc't, 2i% 

I @45% =112.15 case 0-2-0 



com. 2J^ 



Find the duty on the above invoice. Ans, $12.15. 

Note. — The 8th and 9th problems are taken from actual custom-house 
transactions, and indicate the exact forms used. In problem 8, the letters 
at the left are the trade mark on the drums ; i^ indicates numbers of the 
drums from 1 up to 75 ; gross weight is 421 cwt. 8 qr. 3 lb., tare, 14 cwt. 3 qr. 
231b.; net weight is 406 cwt. 3 qr. 8 lb. or 45564 lb., at 13s. 3d. per cwt; from 
which a discount of 2^ per cent, must be subtracted, giving the amount 
paid, and adding a commission of 2)^ per cent,we have the cost up to ship- 
ment, which must be reduced to United States currency, reckoning $4.S665 
=3 £1. The duty being specific is, however, reckoned only on the weight 
In the 9th example, having deducted discount and added price of case and 
the commission, and reduced the amount of the invoice to United States 
rionev, 45 per cent, of the nearest exact number of dollars will be the duty. 
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INTRODUCTION TO RATIO AND PROPORTION. 

JHENTAIi EXERCISES. 

1. Eight is how many times 4? 

a. What is the relation of 8 to 4? Arts. 8 is tvoo timet 4. 

3. What is the relation of 12 to 3 ? Of 16 to 4 ? Of 18 to 6 ? Of 20 
to 5? Of24to6? Of30to5? 

4. What is the relation of 3 to 6 ? Of4tol2? Of 6 to 24? Of 1 
to35? Of8to57? Of9to62? 

5. The measure of the relation of two numbers is called their ratio. 

6. What is the ratio of 12 to 4 ? 

Arts. The ratio of 12 to 4 is three, 
I. What is the ratio of 18 to 9? Of25to5? Of48to8? Of63to 
7? Of64to4? Of 70 to 10? Of80to8? 

8. What is the ratio of 3 to 6 ? 

Arts. T^e ratio of 3 to 6 is ' •e-half, 

9. What is the ratio of 4 to 12? Of 3 to 18? Of5to3Lt Of 9 to 
108? Oflltol32? Of 12 to 144? 

10. Whatistheratioof ito J? OfJtoJ? Of J to}? Of .6 to 
.25? Of .2 to .04? Of .03 to. 12? 

It. The ratio of two numbers may be expressed by writing the 
colon between them ; thus 8 : 4 denotes the ratio of 8 to 4. 

12. Required the value of 12 : 6 ; of 28 : 7 ; of 42 : 6 ; of 24 : 12 ; of 
12:24. 

13. How does the ratio of 8 to 4 compare with tae ratio of 12 to 6? 

AriM, They are equal. 

14. What number has the same ratio to 12 that 18 has to 6 ? 

15. What number has the same ratio to 20 that 40 has to 10? 

16. The ratio of 9 to 36 is the same as the ratio of 15 to what num- 
ber? 

n. 25 is to 5 as 40 to what number? 24 is. to 12 as 15 is to what 
number ? 

18. When we express the ratio of two numbers equal to the ratio 
of two other numbers, as, 24 is to 4 as 36 is to 6, we have a proportion. 

19. What proportion can we derive from the two ratios 40 to 8 and 
60 to 12? 

20. IIow many numbers do we have in a proportion ? How many 
ratios ? Are the ratios equal or unequal ? 

21. The equality of two ratios may be expressed by writing the 
^mbol =- between them ; thus 8 : 4 = 12 : 6. 

22. Write the proportion 16 is to 8 as 24 is to 12 ; also 15 is to 45 
as 18 is to 54. 
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SECTION IX. 
EATIO AND PROPORTION. 

EATIO. 

5»4T* Hatio is tbe measure of the relation of two similar 
quautities ; thus, the ratio of 8 to 4 is 2. 

&48. The Symbol of ratio is tbe colon (:); thus, 8 : 4 sig- 
nifies the ratio of 8 to 4. Ratio is also expressed by writing 
ihe numbers in the form of a fraction ; thus, |. 

54il« The Terms of a ratio are the two numbers com- 
pared, called respectively the antecedent and the consequent. 

550. The Antecedent is the number compared with the 
consequent ; thus, in the ratio 8 : 4, 8 is tbe antecedent. 

551. The Consequent is the number with which the 
antecedent is compared ; thus, in 8 : 4, 4 is the consequent. 

553. A Ratio is found by dividing the antecedent by 
the consequent ; thus, in 8 : 4, the ratio is |, or 2. 

553. A Simple Ratio is the ratio of two numbers, as 
6:3. A Compound Ratio is the product of two or more sim- 
ple ratios ; as (3 : 4) x (5 : 6), or Jx |. 

554. A Compound Ratio is usually expressed by writ- 
ing tbe simple ratios one under another ; thus, ie '/.[■. 

(!^5« Ratio exists only between similar quantities, and 
is always an abstract number. 

Notes. — 1. The symbol of ratio (:) is supposed to be a modiflcation of 
the symbol of division. 

2. Ratio is usually defined as the relation of two numbers. This is indefi- 
nite, for the ratio is the meavure of the relation. 

3. A few authors divide the second term by thefint^ calling it the Fre:%ch 
Method. The method and name are both founded in error ; nearly all the 
French mathematicians, like the German, English, etc., divide the first term 
by the second. 

PRiBrciPi.i:s. 

1. The ratio equals the quotient of the akiecedent divided 
by the consequ,ent. 



1. 


12 to 3 ? 


Ans, 4. 


2. 


24 to 4 ? 


Ans. 6. 


8. 


90 to 16? 


Ans, 5f. 


4. 


488 to 61 ? 


Ans. 8. 
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Thiis, if the antecedent is represented by a, and the consequent hy c, 
and the ratio by r, we have a -5- c = r, or — = r. 

2. T^e antecedent is equal to the product of the consequent 
and ratio. 

For, since — = r, multiplying by c, we have a = c X »*• 

3. The consequent is equal to the quotient of the antece* 
dent divided by the ratio. 

For, since — =rf a = cXrt from which we see that c= — . 
MfiNTAL. AND 'WRITTBN BXERCI&BS. 

What is the ratio of 

6. $256 to $856? Ans, ^. 
6. £144: £256? Ans, ^, 

8. ff:}|?2f:24?^ws. IJ. 

9. What is the value of the compound ratio i o ! 9 [• ? 
Solution. — This compound ratio equals (2 : 4) X (3 : 9), which equals 

10. What is the value of the ratio {gig}? ^ris. 1. 

11. What is the value of the ratio j g ! g | ? Ans, 3^. 

12. The antecedent is 24, the consequent 8 ; what is the 
ratio? Ans. 3. 

13. The consequent is 8 and ratio 9; what is the antece- 
ient ? Ans. 72. 

14. The antecedent is 36 and ratio 4 ; what is the conse- 
quent? Ans. 9. 

15. The consequent is \^ and ratio |-| ; what is the ante- 
cedent ? Ans. J^. 

16. The antecedent is ^ and ratio || ; what is the conse- 
quent? Ans. IJ. 

17. Can you express the ratio between $24 and 6 lb.? 
Why not ? 

18. The antecedents of a ratio are 5 and 6, and the conse- 
quents 10 and 14 ; what is the ratio ? Ans. ^. 
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SIMPLE PROPORTION. 

imO. A Proportion is the expression of equality between 
equal ratios, the terms of the ratios being indicated. 

5II7. The Sjonbol for proportion is the double colon, 
(: :), which expresses an equality of ratios ; thus, 8 : 4 : : 6 : 3, 
means the same as 8 : 4 = 6:3. 

958. A Proportion is read in two ways ; thus, 8:4: : 
6 :3 is read " the ratio of 8 to 4 equals the ratio of 6 to 3;" 
or '*8 is to 4 as 6 is to 3." 

5IIO. The Terms of a proportion are the four numbers 
used in the comparison. The first and fourth terms are 
the Extremes ; the second and third are the Means, • 

560. The Couplets are the two ratios compared. The 
first couplet consists of the first and second terms. The 
second couplet consists of the third and fourth terms. 

561. Proportion may be Simple or Compound, In Sim- 
pie Proportion both the ratios compared are simple ; in Com- 
pound Proportion one or both of the ratios are compound. 

563. A Simple Proportion is the expression of the 
equality of two simple ratios. 

563. The Principles of proportion are the truths relat- 
ing to a proportion. They enable us to find any one term 
when the other three are given. 

PRINCIPI^ES. 

1 . In every proportion the product of the means equals the 
product of the extremes. 

In any proportion, as 6 : 3 : : 8 : 4, we have } = }, and multipl jing 
these equals by 4 and 3 we have 6x4=8x3; that is, the product of 
the two means 8 and 3, equals the product of the two extremes 6 and 4. 

2. Either extreme equals the product of the means divided 
by the other extreme. 

For, from the proportion 6 : 3 : : 8 : 4, we have 6x4 = 3x8; hence, 
6:=3 X 8-1-4, or4 = 3x 8-r-6. Therefore, etc. 

3. Either mean equals the product of the extremes divided 

by the other mean. 

For, from the proportion 6 : 3 : : 8 : 4, we have 6x4 = 3x8; henoi^ 
3 = 6X 4->-8,or8 = 6x4-v^ T\i««ifcx^%te. 
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4. The first term of a proportion equals the second term 
m ultiplied by the ratio of the third to the fourth. 

For, from the proportion 8 : 6 : : 12 : 9, we have f = y ; heno^, 8 = V 
X 6, or 12 : 9 multiplied by 6. Therefore, etc. 

5. Th£ fourth term of a proportion equals the third term 
divided by the ratio of the first to the second. 

For, from the proportion 8 ; 6 : • 12 : 9, we have 8 X 9 = 6 X 12, oi 9 
= 6xl2-j-8, which equals 12 X f, which equals 12 -j- {, or 12 -j. 
(£ : 6). Therefore, etc 

NoTBS. — 1. Let the pupils be required to demonstnite these principles 
by using symbols of any numbers ; that is, by letters. French authors 
usually represent the unknown term by x ; the same is done in this work. 

S. Principle 1 may be demonstrated by showing that in a proportion we 
have 2d term X ratio : 2d term : : 4th term X ratio : 4th term ; in which 
we see the factors in the means are the same as the factors in the extremes. 

MEBTTAIi EX£B€ISES. 

1. Write a proportion alid point out the different terms and couplets. 
Wri*« a proportion and show that the ratios are equal. 

2 If we multiply the antecedent of one couplet, what must we do 
to the other couplet to make the ratios equal ? 

3. If we divide the antecedent of one couplet, what must we do to 
the other couplet to make the ratios equal ? 

4. Write a proportion and illustrate Prin. 1 ; Prin. 2 ; Prin.3 ; 
Prin. 4 ; Prin. 5. 

5. Show that if we change the two means one for the other, or the 
two extremes, the four numbers will still form a proportion. 

6. Take some proportion and show that we may invert the terms 
of the couplets, and the four terms will still be in proportion. 

WRITTEN EXERCISES. 

Find the terms denoted by x in each of the following pro- 
portions : 

1. :r:4::6:12. SuG.-^ = 1^^= 2. Ans. 2. 

2. a::8::18:9. Ans. 16. 
«. 18:72::21:a;. Am. S4. 
4. 16:48:; 15; a?. Ans. 45. 
6. 21:a?::32:96. ^*^- ^^• 

6. $6 : $15 : : a; : 95 yd. ^'^' 38 yd. 

7. $17: $68 : : 35 lb. : x, Ans. 140 lb. 

8. ar:*::if:f Ans. ^. 

9. .5 : 1.3 : : 6.8 : x. Ans. 17.68 
E 
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APPLICATION OF SIMPLE PROPORTION. 

504. Simple Proportion is employed for the solution 
of problems in which three of four quantities are given, so 
related that the fourth may be determined from them, by 
equality of the ratios. 

50IS. The required quantity must bear the same relation 
to a given quantity of the same kind that one of the remain- 
ing quantities does to the other. We can then form a pro- 
portion containing one unknown quantity, and find the 
unknown term by the principles of proportion. 

Note. — Proportion was formerly called the *^ Rule of Three." Some of 
the old arithmeticiaDs thought so highly of it that they called it *'' The 
Golden Rule of Three." 

I. What will 20 yards of cloth cost, if 5 yards cost $15 ? 

Solution. — It is evident that operation. 

the cost of 20 yd. bears the same $ yd yd 

relation to the oMt of 5 yd. as 20 Cost of 20 yd. : 15 : : 20 : 5 ' 
yd. bears to 6 yd., hence we have 20 X 15 

the proportion, cost of 20 yd. is to Cost of 20 yd. = — - — = 60 
$15 OS 20 yd. U to 5 yd., from ^ 

which, by Frin. 2, we have the 

20 yc 15 
cost of 20 yd. = — ^— =$00. Hence the 

Rule. — I. Write the required quantity for the first term 
and the similar known quantity for the second tenm, and 
place the other two quantities for the third and fourth terms, 
so that the two ratios will be equal. 

II. Find the first term by dividing the product of the 
second and third terms by the fourth. 

Solution 2d. — It is evident that the operation. 

relation of 5 yd. to 20 yd. is the same y^ y^ * 

^ the relation of the cost of 5yd. to 5 *. 20': : 16 : cost of 20yd. 

the cost of 20 yd.j hence, we have the 20x 15 

proportion,5yd. is to 20 yd. as $15 is Cost of 20 yd.^ — - — =60 

i«> the coat of 20 yd., from which, by " 
I'rin. 2. we have the cost of 20 yd. 
equals $60. 

Rule 2d. — I. Write the number which is of the sam£ kind 
as the required quantity for the third term. 

II. Place the other two numbers in the first and second 
terms f the greater in the second term when the result is to be 
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greater than the third term, and the less in the second term 
when the result is less than the third term. 

III. Find the fourth term by dividing the product of the 
second and third terms by the first. 

Notes. — 1. The author believes that the simplest method of using pro- 
portion is to put the Huknouni quantity In the first term. He gives the old 
method also, for teachers who prefer it. See Brooks's Philosophy of Arith- 
raeti':, 

2. Pupils should be required to put the unknown quantity, which thej 
may represent by x, in dlti'erent terms, that they may thoroughly under- 
stand the subject. 

IVRITTBN BXERCISKS. 

2. What cost t8 hhd. of molasses, if 13 hhd. are worth 
$250? ^^s. $1500. 

3. How many yards of cloth will $144 buy, if 28 yd. cost 
$112? Ans, 36. 

4. What cost 132 acres of land, if 110 acres are worth 
$8250 ? ' Ans. $9900. 

5. If $100 gains $6 in a year, how much will $250 gain in 
a year? Ans. $15. 

6. If 16 horses eat 26 bundles of hay in a week, haw 
many will 36 horses eat in the same time? Ans, 58.50. 

7. If t5 horses cost $9000, how many horses can be 
bought for $16200 ? Ans. 135. 

8. If there are 84 privates in each company, how many 
companies in a brigade of 3360 men ? Ans, 40. 

9. If 25 oxen eat 36 acres of grass in a month, how many 
oxen would 468 acres keep the same time ? Ans. 325. 

10. If Y9 men earn $395 in a week, how many men can 
earn $675 in the same time ? Ans. 135 men. 

11. How much will 34 lb. of tea cost, if 8 lb. 8oz. of the 
same kind of tea cost $4^? Ans. $18. 

12. If 19 bu. of rye make 4 bar. of flour, how many bush- 
els will it require to make 19 barrels? Ans. 90^ bu. 

13. How much will 28 cwt. 75 lb. of sugar cost at the rate 
of 7 cwt. 50 lb. for $40.50 ? Ans. $155.25. 

14. In what time will the cars go from Lancaster to Phil 

adelphia, 68 miles, at the rate of 5 miles in 10 min. 45 sec. ? 

Ans. 2h. 26imin. 
14* 
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15. If a man spends $230 in the three spring months, at 
the same rate per day how much will he spend in a year ? 

Ans, $912.60. 

16. If 12 men build a wall in 24 days, how long will it 
take 60 men to build it at the same rate? Ans, 4ida. 

Note. — Here it is evident that the time in which 60 men do it, is to 3i 
days, the time in which 12 men do it, as 12 men is to 60 men. 

17. If 28 men mow a field of grass in 12 days, how many 
men will be required to mow it in 8 days ? Ans. 42 men. 

18. What is the height of a staff which casts 41 ft. of 
shadow, if a staff 6 ft. 9 in. high cast a shadow 13 ft. 8 in. ? 

Ans, 20^ ft. 

19. If 13jbu. of corn cost $6.25, what will 16^ bu. cost 
at the same price per bushel ? Ans. $7.50. 

20. If 1^ of a barrel of flour cost ^| of an eagle, how many 
dollars will 15f barrels cost? Ans. $91.20. 

21. If a person do a piece of work in 142 days, working 
9 hours per day, in what time will he do it, working 6| hours 
a day ? Ans. 189^ days. 

22. If 96 bushels of oats keep 42 horses 8 days, how long 
will 168 bushels keep them? Ans. 14 da. 

23. If 4 A. 120 P. of land cost $437, what will 16 A. 80 P 
cost at a rate of $25 less an acre ? Ans. $1105.50. 

24. If 17 men can mow a field in 9 days, how long would 
it take to reap half of it if 5 men refuse to labor ? 

Ans. 6f days. 

25. A failed and could pay only 75 cts. on each dollar he 
owed; how much did C receive, whom he owed $1968? 

Ans. $1476. 

26. If a three-cent loaf weigh 9 ounces when flour is $6 a 
barrel, how much should it weigh when flour is $8 a barrel? 

Ans. 6 J oz. 

27. A lent me $560 for 10 months; how long should I 
lend him $800 to reciprocate the favor? Ans. 7 mo. 

28. A has grain worth $1.12^ a bushel, and B has flour 
worth $6.25 a barrel ; now if in an exchange A puts his 
grain at $1.25 a bushel, what should B charge for his flour? 

Ang. $6.94f 
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29. Two cog-wheels, one having 28 and the other 20 cogs, 
run together ; in how many revolutions of the larger wheel 
will the smaller gain 12 revolutions? Ans. 30. 

80. A garrison of 2400 men has provisions sufficient to 
last them 20 days, at the rate of 1^ lb. a day ; how large a 
reinforcement could be received for the time if the allowance 
be reduced to 15 oz. a day ? Ans, 1440 men. 

COMPOUND PROPORTION. 

566. A Compound Proportion is a proportion in which 
one or both ratios are compound. 

567. Thus, {I ; J} : : 6 : 36 and {* i H} : : {J i \l} 

are examples of compound proportion. 

PB1N€IPI.ES. 

1. The product of the simple ratios of the first couplet 
equals the product of the simple ratios of the second couplet. 

For, the value of a compound ratio is the product of the simple ratios, 
and these are equal, since a proportion expresses the equality of ratios. 
Thus, from the second of the above proportions we have, AX A=AX A* 

2. The product of all the terms in the extremes equals 
the product of all the terms in the means. 

For, from the nature of proportion, we have from the proportion 
above, ^ X 1^?=^ X A J ^^*^ clearing of fractions, we have 4x7x10x18 
=5x6x12x14, which by examination, we see is the product of the 
extremes equal to the product of the means. 

3. Any term, in either extreme equals the product of the 
means divided by the product of the other terms in the eX' 
tremes. 

For, since from the proportion above we have 4x7x10x18=5x6 

X 12x14, we will have 4= -= — i-r — ^-^, and similarly for any other 

7X10X18 
term in either extreme. 

4. Any term in either mean equals the product of the ex- 
tremes divided by the product of the other terms in the 
means. 

For, from the above proportion, we liave 4x7x10x18 = 5x6x12 
X 14, hence 5 = (4x7x10x18) -^(6x12x14); and similarly for any 
other terra in the meann. 
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Find the term denoted by x in each of the following : 

1. a?: 12: : n ; ^gl . . Ans, 14. 

2. {^8- 12i- •'^' ^^* '^^^' ^^- 

••{''i.l}-{1;u}- 

. ( x: 26> (22 : 21) . ,„ 

*• ill: 12;= ={ 7:13;- ^'^' ^^• 

'' {\''.\\ ■■ ■' {t^'':% ■ ^"«-^- 

APPLICATION OF COMPOUND PROPORTION. 

568. Compound Proportion is used in the solution of 
problems in which the required term depends on a compound 
ratio. 

569. In simple proportion the unknown quantity depends 
upon the relation of one pair of similar quantities ; in com- 
pound proportion the unknown quantity depends upon iioo 
or more pairs of similar quantities. 

Note. — Problems in compound proporUon may be solved by two or more 
simple proportiou8/i#r by analysis. 

1. If 4 men can earn $24 in 7 days, how much can 14 roeu 
earn in 12 days? 

Solution. — It is evident operation. 

that the sum 14 men can earn f 14 • 4 ) 

in a given time is to the sum The sum ^ ^24 : : | jg j 7 | 
that 4 men can earn in that 

time as 14 to 4, and also the xhe sum= *^^ '%^ ^^ =$144. A„^ 

sum that they can earn in 12 4x7 

days b to the sum that they 

can earn in 7 days as 12 is to 7 ; hence the sum that 14 men can 

earn in 12 days is to $24 (the sum that 4 men will earn in 7 days), as 

14 : 4 and 12:7; hence we have the proportion, ike mm ; $24 ^ • *{ I o ! 7 > i 

from which, by Prin. 3, we have the min= — , or $144. 

Analysis. — If 4 men earn $24 in 7 da., 1 operation. 

man will earn \ of $24, and 14 men will 3 o 

earn V of $24. If 14 men earn ^ of $24 to X4 
in 7 da., in 1 dav they will earn f of ^j* of -^ X ~- X $24 =:$144 
$24, and in 12 da. they will earn V of V ^ ^ 
of $24, which, by cancelling and niiiltiplyino^, eqnnls $144. 
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Note. — The analysis may be abbreviated thus: If 4 men earn $24, 14 
men will earn ^ of |5M. If they earn it in 7 da., in 12 da. they will earn V 
of V of $34 = 1144. 

Rule. — I. Put the required quantity for the first term and 
the similar known quantity for the second term, and form 
ratios with each pair of similar quantities for the second 
couplet, as if the result depended upon each pair and the 
i>econd term, 

II. Find the required terra by dividing the product of the 
means by the product of the fourth terms. 

Notes. — 1. Teachers may put the unknown quantity in the fourth term 
instead of the first, if they prefer it. The method of solution will be the 
same in principle, and the rule can be readily changed to correspond with it. 

2. Pupils should be required to solve both ways, and to give the rule for 
both methods. 

TITRITTBN BXERCISKS* 

2. If 36 men earn $324 in 18 days, how much will 42 men 
earn in 27 days? Ans, $567. 

8* If 58 COWS eat 29 bundles of hay in 25 days, how many 
cows will eat 35 bundles in 14 days ? Ans, 125 cows. 

4. If $600 in 4yr. 6 mo. at 6% gain $162 interest, how 
much will $800 gain in 6 yr. 4 mo. at 8%? Ans, $405^. 

o. If 12 men in 35 days build a wall 140 rd. long, 6 ft. high, 
how many men can in 40 days build a wall of the same thick- 
ness 144 rods long, 5 ft. high? Ans, 9 men. 

6, If 18 carpenters build a house in 45 days, working 12h. 
a day, in how many days would 36 carpenters have built it, 
working 10 h. a day ? Ans. 27 days. 

Im If 28 men dig a trench 120 rods long, 15 ft. wide, and 
12 feet deep, how many men will dig a trench 360 rods long, 

9 feet wide, and 10 feet deep ? Ans, 42 men. 

8. If 8 yd. of muslin, 1;^ yd. wide, cost $1.25, what cost 

10 yd. of the same quality, 1^ yd. wide? Ans. $1.40|. 

9. If 35 horses can eat a lot of grain in 36 days, in what 
time will 3 times as much grain be consumed, if 5 horses are 
added when the grain is | eaten ? Ans. 104| da. 

10. If 32 men can build 60 rods of wall in 15 days, in what 
time can they build 75 rods, if 8 men leave when 40 rods 
hiiv* be»Mi built? Ana. ^l^da. 
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« 

!!• If 147 loaves of bread, weighing 6 oz. each, cost $8.10 
when flour is $7 a barrel, what cost 96 loaves, of 7 oz. each, 
when flour is worth $9 a barrel ? Arts. $7,934-. 

12. If 17 plank, 35 ft. long, 28 in. wide, and 6 in. thick, 
cost $68, what cost 40 plank, 32 ft. long, 25 in. wide, and 7 in 
thick, lumber worth \ more per foot ? Ans. $182.85f . 

13. If from a dairy of 24 cows, each giving 18 qt. of milk 
daily, 10 cheeses of 601b. each are made in 12 weeks, how 
many cows will produce 40 cheeses of 751b. in 9 weeks, if 
they give 12 qt. each ? Ana, 240 cows. 

14. If 24 men, in 15 da. of 12 h. each, dig a trench 300 rd. 
long, 5 yd. wide, 6 ft. deep, in what time can 45 men, work- 
ing 10 h. a day, dig a trench 125 rd. long, 15 ft. wide, 8 ft. 
deep ? Ans. b\ da. 

15. If 50 men can build 50 rods of wall in 75 days, how 
many men will be required to build 80 rods of wall f as thick 
and I as high in 40 days ? Ans. 180 men. 

PARTITIVE PROPORTION 

570. Partitive Proportion is the process of separating 
a number la to parts which bear certain relations to each 
other. 

571* There are several cases arising from the various 
relations which may exist between the parts into which a 
number is divided. 
Note. — The method of solution is analytical, and no lode is giyen. . 

CASE I. 

573* When one part is a number more or less than 
another. 

HEMTAT^ EXERCISES. 

1. The sum of two numbers is 42, and their difference 6 ; what ojt 
the numbers? 

Solution. — Since their difference is 6, the less plus 6 equals the greater, 
which added to the less, equals twice the less, plus 6, which equals 42. li 
twice the less,+ 6 — 42, twice the less = 42 — 6, or 36, once the less =^\oi 
36, or 18, and the greater =18-1-6, or 24. 

2. Divide the number 45 into two such parts that one shall be 7 
less than the other. 
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t. James and Joseph each earned a certain sum of money, and 
James received $5 as a Christmas present, when together they had 
$35 ; how much had each ? 

4. Mary and Susan had each the same number of peaches, but 
Mary having eaten 5 of hers, they together had 15 left; how many had 
each at first ? 

WBITTEN EXERCISES. 

1. William ind Henry have 693 oxen; how many has 
each, if William has 57 more than Henry ? 

Solution. — By the conditions of the prob- operation. 

lem, Henry's number plus 67 equals Wil- H's + ST^Ws 

liam's number, which, added to Henry's 2 H's + 57 =r 693 

number, equals two times Henry's number, 2 H's = 636 

plus 67, which equals what they both have, H's = 318 

or 693 ; if twice Henry's number, plus 67, ^>g _^ 375 
equals 693, twice Henry's number equals 693 

minus 57, which equals 636, and oncj Henry's number equals J of 636, 
which is 318, etc. 

2. The number of sheep and cows belonging to a drover 
equals 427, and he has 125 more sheep than cows; how 
many has he of each? Ana, Cows, 151 ; sheep, 276. 

8. The sum of two fractions is ^-J^, and their difference is 
^ ; required the two fractions. Ans, -f^ ; 3^. 

4. Charles and William bought two houses, for which 
they paid $8976 ; but William's house cost $758 more than 
Charles's ; what was the price of each ? A ns. $4109 ; $4867. 

6. Mr. Jones, by his will, divided $10000 among his three 
sons ; to the eldest he gave $500 more than to the second, 
and to the second $1000 more than to the third ; what did 
each receive ? Ana. $4000 ; $3500 ; $2500. 

CASE II. 

I$73« Tfliefti one part is a nutriber of times anotlier, 
or a fractional part of anotfier. 

HENTAI. EXEBCISKS. 

1. Divide the number 24 into two such parts that 8 times one part 
shall equal the other. 

Solution. — By a condition of the problem, 3 times the first part eqnols 
the second, which added to the first, equals 4 times the first, which equals 
the number, or 24. If 4 times the first part equals 24, once the first part 
equals \ of 24, or 6, and 3 *'mes the first part, or the second part, equalfi 
3 times ft, or 18. 
• W.* 
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2. John has 5 times as many apples as George, and together they 
have 36 ; how many has each ? 

3. A tree was broken off by a high wind so that the part standing 
was i of the fallen part ; if the whole height was 60 feet, what was 
the length of the parts? 

4. The sum of three numbers is 63 ; the second is twice the first, 
and the third three times the second i what are the numbers? 

WRITTEN EXERCISES. 

1. A and B together have 2538 acres of land, and B has 
6 times as much as A ; how many acres has each ? 

Solution. — By the conditions, 5 times A's num- operation. 

oer equals B's number, which added to A*8 number A.'gJ_5 a*8 = 2538 

equals 6 times A's number, which equals 2638 g ^>g ^— 2638 

acres ; once A's number equals ^ of 2538 acres, or ^>g __ 423 

423 acres, and 6 times A*8 number, or B's number, B's = 6 A's ^2115 
equals 5 times 423 acres, or 2116 acres. 

2. The cost of a horse and harness was $328 ; and the 
horse cost 7 times as much as the harness ; what was the 
cost of each? Ana. Horse, $287; Harness, $41. 

8. A vessel and cargo, insured for $75,800, were lost at 
sea ; what was paid on each if the cargo was valued at -^ as 
much as, the vessel ? Am. $15160 ; $60640. 

4. A, B, and C gained by a speculation $11480, of which 
A's share was twice as much as C's, and B's 5 times as much 
as C's ; how much did each gain ? 

Ans. A, $2870 ; B, $7175; C, $1435. 

5. A man bought two Southern plantations for $30784, 
paying f as much for one as for the other ; what did each 
cost him ? Ans, $1 1840 ; $18944. 

CASE III. 

{$74« TFIien a number of times one part equals a 
number of times another part. 

HEMTAI. EXEBCISES. 

1. The sum of two numbers is 32, and 5 times the first equals 3 
times the second ; what are the numbers? 

8k)LUTiox. — Since 5 times the first equals 3 times the second, once the 
first equals f of the second, which, added to the second, equals | of tlie 
second, which equals 32, hence j^ of the second equals \ of 32, which is 4, 
and the numbers are 20 and 12 
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8. Jane has 10 plums more than Mary, and 5 times Jane's number 
equals 6 times Miiry's ; how many had each ? 

3. Two-thirds of John's and William's money is $60 ; and 4 timee 
John's equals 5 times William's ; what amount had each ? 

4. Four-lifths of the height of a tree Is 80 feet, and 7 times the 
part below the first fork equals the part above it ; what is the length 
3f the two parts? 

WBITTEN EXERCISES. 

1. A and B together have $630, and 5 times A's share 
equals 4 times B's share ; how much has each ? 

SoLU noN.— Since 5 times A^s share equals operation. 

4 times B's, once A's share equals i of B's, B*s4- 1^ of B*8=$630 
and adding to B's, we have f of B's, which i ^f g»g _« q^q 

equals what both have, or |630 ; hence J of I ^f g'g __ 70 

B's is $70 B's is $350, and A's $280. ^ B's = 350 

A's= 280 

2* Two partners gain $7560, and 4 times the share of the 
first equals 5 times the share of the second ; required the 
share of each. Ana. $4200 ; $3360. 

8. Martin and Nelson bought 8450 acres of Michigan 
woodland; how many did each own, if 6 times Martin's 
equal 7 times Nelson's ? Ans., M's, 4550 ; N's, 3900. 

4. Mr. Judson shipped to market 234 bushels of corn and 
oats ; how many bushels of each did he ship if 5 times the 
quantity of corn equaled 8 times the quantity of oats ? 

Ans. 144 bu. corn ; 90 bu. oats. 

6. An Illinois farmer raises 2500 bushels of com and 
wheat, and 4 times the quantity of corn, + 500 bushels, 
equals 2 times the quantity of wheat ; what was the quan- 
tity of each? Ans, Com, 750 bu. ; wheat, 1750 bu. 

CASE IV. 

{$7S* When a frtictional part of one part equals a 
frftctional part of anotJier part. 

MENTAL EXERCISES. 

1. The sum of two numbers is 16, and ^ of the smaller equals J of 
the greater ; required the numbers. 

Solution. — If \ of the smaller equals \ of the greater, § of the smaUer 
equals | of the greater, which, added to ^ of the greater, equals f of the 
greater, which equals 16 ; hence \ of the greater equals \ of 16, or S. the 
^eater equals 10 and the smaller equals 6. 
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2. The difference between two numbers is 5, and J of the first equals 
I of the second; required the numbers. 

3. James bought a coat and vest for $36, and fj of the price of the 
coat equals | of the price of the vest; what was the price of each? 

4. I have a cistern containing 165 gallons, which is filled by two 
pipes, and } of what one poura in equals f of what the other p«)urB in; 
how much flows in through each ? 

WRITTEN EXERCISES. 

» 

1. A and B have 210 acres of land, and | of A's share 
equals f of B's; how many acres has each ? 

Solution. — If f of A's share equals operation. 

f of B's, } of A's equals J of f , or f of } A's = f B's 

B 8, and J of As equals 4 times f , or ^ I ^^g ^^ 4 g»g 

of B's share. Then J of B's share, plus * ^»g j_ I g»g 

ft of B's share, which is A's, equals V of ^ B's-f| B's = i^ B's = 210 
B 8, which equals 210 acres ; B's equals B»g __ gg 

98 acres, and A's equals 112 acres. ^>g = 112 

2. Two neighbors raised 3800 bushels of wheat, and f of 
what one raised equals ^ of what the other raised ; how much 
did each raise ? Ans. 2000 bu. ; 1800 bu. 

8. At an election the number of votes cast was 610, and -f 
of the votes for one candidate equaled f of the votes for an- 
other ; how many votes were cast for each ? A718. 270 ; 240. 

4. In a ton of mineral rock -5*5^ is lead and silver mixed in 
such proportions that -f of the quantity of silver equals -J-J of 
the quantity of lead ; how many pounds of each in a ton ? 

Ans, 40y\ lb. silver ; SOy^ lb. lead. 

6. The combined salaries of a man and his wife, both 
teaching, amount to $2100, and f of the man's salary equals 
f of his wife's, plus $200 ; what is the salary of each ? 

^n«. $1300; $800. 

CASE V. 

576* J91i€n the parts are to each other as ttao or 
fnore numbers* 

MENTAL EXEBOISES. 

1. The sum of two numbers is ^, and the larger is to the smaller 
as 8 to 2; required the numbers. 

Solution. — Since the numbers are to each other as 3 to 2, if we divide 
25 into 3 + 2. or 5 equal parts, 3 of tbose parts, or | of 25, will be the first 
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nnmber, 2 of those parts, or f of 25, will be the second number : } of 25 ia 
5, and | are 3 times 5, or 15, the first number, and § are 10, the second 
number. 

2. In a school of 60 pupils there are 7 girls to every 5 boys; how 
many of each sex in the school ? 

3. Divide 24 peaches among three girls so that their shares maybe 
m the proportion of 1, 2, and 3. 

4. Three drovers bought 1200 head of cattle, the first paying |3 as 
oflon as the second paid $4 and the third $5: |iow many head of cat 
tls si) ould each receive? 

5. Divide the number 68 into two parts which are to each other as 
|toi. 

SuG. — Since the numbers are to each other as § to |, or as ^^ to ^, or as 
8 to 9, if we divide 68 into 8 -I- 9, or 17 equal parte, etc. 

6. Divide the fraction } into two parts which are to each other 
as J to f. 

7. Divide the reciprocal of 4 into two parts which shall be to each 
other as the reciprocals of 3 and 5. 

WRITTEN EXERCISES. 

!• A father divided $8704 between his two sons so that 
their shares were as 7 to 9 ; what was the share of each ? 

Solution. — Since their 'shares were as 7 to 9, operation. 

if we divide $8704 into 7 plus 9, or 16 equal 74.9 = 16 

parts, 7 of these parts, or ^^ of $8704, equal the 1 gf 8704= 544 

share of the first, and 9 of these parts, or ^ of ^=3808 

$8704, equal the share of the second ; ^ of $8704 X = 4896 

equals $544, j\ = $3808, and ^^ =$4896. " 

2. Two dealers bought 32149 feet of hemlock boards and 
divided them in the proportion of 6 to T; what quantity did 
each receive ? Ans. 14838 ft. ; 1731 1 ft. 

3. The capital of a firm amounts to $64800, and the shares 
of the two partners are to each other as 12 to 15 ; what is 
tbe share of each ? Ans, $28800 ; $36000. 

4. A brother and sister inherited $26106, and the brother's 
share of the property was to the sister's as f to f ; how 
much had each? Ans, $12366; $13740. 

5. Three partners divide $15280, the profits of their busi- 
ness, Into three parts which are to each other as 4, 7, and 9; 
what is the profit of each ? 

Ans, $15056; $26348; $33876. 
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0. In a composition of zinc and copper consisting of 5764 
lb., the two metals are to each other as the reciprocals of 5 
and 6 ; what is the quantity of each? 

Ans. 31441b.; 26201b. 

7. Three Kansas farmers raised 15810 bushels of wheat; 
how many bushels did each raise if their amounts are to 
each other as 9, 10, and 12? Ans. 4590; 5100; 6120. 

8. A firm lost one year $3800 ; what is the loss of each 
of the two partners, if their shares were to each other as f 
to J? Ans. $1800;. $2000. 

9. A speculator bought three properties for $263069 ; and 
the money paid for each was as the fractions f, f, and ^; 
what was the cost of each ? 

Ans. $84504 ; $88025 ; $90540. 

10. An eccentric old schoolmaster made a will which read 

■ 

as follows: "I bequeath $4059 to my two sons in the propor- 
tion of f to I; which amounts are respectively equal to ^ 
and W of the amounts I bequeath to my two daughters ;" re- 
quired the share of each. Jn8.$1980; $2079;$2200; $2268. 

CONJOINED PROPORTION. 

577* Conjoined Proportion is the process of comparing 
numbers so related that each consequent is of the same kind 
as the next antecedent. 

57S. The method of treatment is analytical and presents 
one of the best illustrations of the beautiful process of Arith- 
metical Analysis, 

Note. — Arbitration of Exchange, which has already been treatei} is an 
application of Conjoined Proportion. 

MENTAI« EXEBCISES. 

1. If 4 oranges are worth 8 lemons, and 4 lemons cost 16 cc^is, 
what is the cost of 20 oranges ?, 

Solution.— If 4 lemons cost 16 cents, 1 lemon cost i of 16 cents, or I 
cents, and 3 lemons cost 3 times 4 cents or 12 cents ; ii 4 oranges cost aa 
much as 3 lemons, which is 12 cents, one orange costs | of 12 cents, or 3 
cents, and 20 oranges cost 20 times 3 cents, or 60 cents. 

2. How many pigs can be obtained for 3 cows, if 10 pigs are worth 
2 sheep, and 12 sheep are worth 2 cows ? 
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3. How many oranges can you buy for 25 cents, if 4 oranges are 
worth 6 apples, and 3 apples are worth 5 cents ? 

4. If 12 sheep are worth 3 cows, and 12 cows are worth 6 horses, 
how many sheep could you exchange for 24 horses ? 

5. "What will be the cost of 20 turkeys, if 2 turkeys are worth 4 
hens, and 3 hens cost $6 ? 

6. A can do twice as much in a day as B, and B can do 5 times as 
much as C; how long will it take A to do as much as C does in 20 
days . 

WBITTEBT EXERCISES. 

I. How many cents will 12 oranges cost, if 5 oranges are 
worth 4 lemons, and 6 lemons are worth 2 melons, and ] 
melon is worth 10 cents ? 

Solution. — If 1 melon is worth 10 cents, operation. 

2 melons are worth 2 times 10 cents, or 20 ■MxlX2xl0=32 
cents; if 6 lemons are worth 20 cents, 1 "» « 
lemon is worth J of 20 cents, and 4 lemons 

are worth J of 20 cents ; if 5 oranges are worth J of 20 cents, 1 orange 
is worth ^ of I of 20 cents, and 12 oranges are worth ^ of i of 20 
cents, or 32 cents. 

Solution 2d. — We will represent the opebation. 

term we wish to find by x. Now, if we jq cents - 1 melon 

arrange the quantities so that each stands 2 melons - 6 lemons 

opposite its equivalent, as in the margin, 4 jemons - 5 oranges 

the product of the terms in the first col- 12 oranges - « 

umn will equal the product of the terms 10x2x4x12 

in the second column ; hence th« product x ■= — - — -- — - — = 32 

of the terms in the first column, divided iXoXo 
by the product of all the terms in the 

second column, except x, will give the value of x, Henpe the fol- 
lowing 

Knle. — I. Place the antecedents in one column and the 
consequents in another ^ with a hyphen between them, 

II. Divide the product of the terms in the column con- 
taining the odd term, by the product of the terms in the other 
column. 

2« In a book bindery it was found 5 men do as much as 
7 boys, and 7 boys do as much as 10 girls; how many girls 
will it require to do as much work as 28 men ? 

Ans, 56 girls. 

8. What is the cost of 20 lb. of Singapore pepper, if 5 lb. 
are worth 2 lb. cloves, and 9 lb. cloves are worth 141b. white 
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pepper, and 3 lb. white pepper are worth 10 lb. Calcutta 
giuger, and 4 lb. ginger cost 27/? Ans. $2.80. 

4. If 14 lb. Rio coffee costs as much as 111b. Java, and 
61b. Java as much as 71b. Laguayra, and 171b. Laguayra 
as 18 lb. Jamaica, and 16 lb. Jamaica as 17 lb. Manila, what 
cost 20 lb. Rio if 15 lb. Manila cost $2.40 ? Ans, $3.30. 

5* If 11 shares of United Go's of N. J. are worth 16 
shares of Norristown, and 4 shares of Norristown are 
worth 10 of Pennsylvania, and 3 of Pennsylvania are 
worth 9 of Reading ; how many shares of Reading are 
worth 22 of United Go's? Ans. 240. 

6. What will be the cost of 3 kegs of 2 d. sheathing nails 
if 2 kegs of 2 d. nails are worth 3 kegs of 4 d. nails, and 5 
kegs of 4 d. nails are worth 6 kegs of 8 d. nails, and 9 kegs 
of 8 d. nails are worth 10 kegs of 10 d. nails, and 2 kegs of 
10 d. nails are worth $6.20 ? Ans, $18.60. 

7. What will be the cost of 6 boxes of old layer raisins if 

7 boxe€ are worth 120 lb. new Valencia raisins, and 4 lb. new 
Valencia raisins are worth 7 lb. currants, and 11 lb. currants 
are worth 21b. shelled Languedoc almonds, and 61b. shelled 
Languedoc almonds are worth $1.98? Ans. $10.80. 

8. If 12 shillings in Boston equaled 15 shillings in Phila- 
delphia, and 45 shillings in Philadelphia equaled 28 shillings 
in Charleston, S. C., and 14 shillings in Charleston equaled 
24 shillings in New York, ho \y many shillings in New York 
were equal to 72 shillings in Boston ? Ans. 96. 

9. If James earns as much in 6 months as John does in 

8 months, and John earns as much in 4 months as Jonathan 
in 7 months, and Jonathan earns as much in 5 months as 
Josiah in 6 months, how long will it take Josiah to earn as 
much as James in 18 months ? Ans, 50f months. 

10. What is the cost of 2001b. of buckwheat flour if 900 
lb. cost as much as 11 barrels of rye flour, and 75 barrels 
of rye flour as 44 barrels Minnesota Extra, and 26 barrels 
Minnesota Extra as 37^ barrels Extra Round Hoop Ohio ; 
and 10 barrels Extra Round IIoop Ohio cost $52 ? 

Ans. $10.75f. 
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MEDIAL PROPORTION. 

S79* Medial Proportion is the process of combining 
two or more quantities of difiFerent values. 

&80. The Mean Value is the average value of the com- 
bination. 

Note. — The subject has been called Alligaticriy from alligo^ I bind, a name 
bu^^ested by the method of linking the figures with a line in solving tho 
problems. 

CASE I. 

ISSl. Oivetif the quantity and value of each, to find 
the ^nean value. 

NOTB. — This case was formerly called Alligation Medial. 

1. A merchant mixed 24 lb. of sugar at 10 cents a pound, 
30 lb. at 14 cents, and 26 lb. at 20 cents ; what is the aver 
age price of the mixture ? 

Solution. — 24 lb. at 10 cents a operation. 

pound cost 240 cents, 30 lb. at 14 jjj^ d a 

cents a pound cost 420 cents, 26 lb. 24 (^ 10 = 240 

at 20 cents cost 520 cents ; taking 30 ^ 14 ^ 420 

the sum we find 80 lb. cost 1180 26(^20 = 520 

cents; hence 1 lb. cost i*^ of 1180 ^ iTqa 

cents, which is 14} cents; hence the ^^ ^^^^ ^^^^ 
mean value of the mixture is 14} 1 " 80)1180 •= 14}, Ann, 

cents. From this solution we derive 
the following 

Rule. — Find the sum of the values of the ingredients and 
divide it by the sum of the ingredients. 

WRITTEN EXERCISES. 

2. A person mixed 25 lb. of tea at 50 cents a pound, 
34 lb. at 80 cents, and 41 lb. at $1.10; what is the mean price 
or quality of the mixture ? Ana. $.84f . 

3. A person mixed IS gal. of wine at $.50, 26 gal. at $.80, 
20 gal. at $1.20, with 6 gal. of water; what was the value of 
a gallon of the mixture ? Ans. $.76^. 

4t. A goldsmith combined 8 oz. of gold 21 carats fine, 12 
oz. 22 carats fine, 18 oz. 20 carats fine, with 28 oz. of alloy ; 
required the fineness of the composition. Ans. 12 carats. 

5« A person mixed 12 gal. of alcohol 90% strong, 7 gai 
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80% Strong, 10 gal. 75% strong, and 11 gal. 70% strong; 
what per cent, of alcohol in the mixture ? Ans. 79%. 

6. A drover bought 30 cows at $20 a head, 40 at $25 a 
head, 30 at $28 a head; he sells them at again of 25%; what 
\}\ the average price per head received ? , Ans, $30.50. 

CASE II. 

S83* CfiveUf the mean vfUue and the vcUue of each 
inyredientf to find the proportional qtuintity of each. 

Note. — This and the following cases were formerly called Alligation 
AUerruUe, 

U A grocer wishes to mix sugars worth 5, 7, 12, and 14 
cents a pound, forming a mixture worth 9 cents a pound; in 
what proportion must the sugars be mixed ? 

Solution. — If we take I lb. at 5 operation. Ans. 

cents for the mixture worth 9^, we 
gain on it 4^, and to gain 1 cent we 
would take ^ of a pound. If we take 1 
lb. at 14f , we will lose 5^, and to lose 
1 cent, what we have just gained, we 
would take ^ lb. ; hence we take \ lb. at 5f as often as | lb. at 14^, or in 
whole numbers, 20 times |, which is 5 of the first, as often as 20 times ^, 
which is 4 of the fourth. In a similar manner we find that we must take 
3 lb. at Iff as often as 2 lb. at 12^ ; hence the quantities may be mixed 
in the proportion of 5, 3, 2, and 4. 

Rule. — I. Write the several prices or qualities in a column^ 
and the mean price or quality of the mixture at the left. 

II. Select two quantities^ the one less and the other greater 
than the average^ write the reciprocal of the difference be- 
tween each quantity and the average opposite the quantity ^ and 
reduce these to integers by multiplying by the least common 
denominator, and proceed in the same mxinner until all the 
prices have been used. 

III. Add two or more proportional numbers if they stand 
opposite a given quantity ; the results will be the proportional 
numbers required. 

Notes. — 1. When there are throe quantities, compare the one which is 
greater or less than the average with both the others, and take the sum of 
the two numbers opposite this one. 

2. A common factor may be inserted in any couplet or omitted from it 
without changing the proportional parts lUit thut te&n thai there wjoy be 
any number o^ anivieri in the same proportton. 
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WKITTEH EXEBCISES. 

2. A grocer has teas worth 7, 10, 16, and 18 dimes a pound ; 
what relative quantities of each must be takea to form a mix- 
ture worth 12 dimes a pound ? Ans. 6 ; 4 ; 2 ; 5. 

8. A merchant has 4 pieces of muslin, worth 10, 14, 20, 
and 22/ a yard, respectively ; how many yards must he sell 
of each that the price may average 18/? Ana, 1 ; 1 ; 2 ; 2. 

4. How shall I combine gold 16 carats, 18 carats, and 22 
carats., to make a mixture of 20 carats fine, if I wish to mix 
equal quantities of 1st and 2d ? Arts, 1st, 1 ; 2d, 1 ; 3d, 3. 

5* What relative quantities of rice worth 12^, 18 j, and 
20^ cents a pound, must be taken to form a mixture worth 
16^ cents a pound ? Ans. 27 ; 15 ; 15. 

6. A farmer bought pigs at $4^ each, sheep at $5^ each, 
and calves at $6^ each ; how many must he sell of each so 
that the average price may be $5 each ? Arts, 9 ; 2 ; 3. 

7* A man has a quantity of 3, 5, 25, and 50 cent pieceSf 
which he wishes to exchange for 10 cent pieces; what is the 
relative number of pieces exchanged? Ans, 40 ; 15 ; 5 ; 7. 

CASE III. 

S83* OiveUf the mean vaiue, the value of each in^ 
grediefUf and the qtiantity of one or more, to find the 
other quantities. 

I. A farmer bought 20 hens at 10 dimes each ; how many 
must he buy at 4 and 5 dimes each, so that the average 
price may be 8 dimes each ? 

Solution. — We find by operation. 

Case II. that the number at r 4 1 1 1 1 1 ^ r 4 

4 and 10 dimes area8lto2, gJ5'l| I 22>>x4=S'!8 

and at 5 and 10 as 2 to 3; \lO— J i 2 3 sj 120 

ft ence, as often as we take 

I at 4 and 2 at 5, we take 

" |-3=5 at 10. But he bought 20, or 4 times 5, at 10 dimes, lienct: 

be must buj 4 times 1 or 4 at 4 dimes, and 4 times 2 or 8 at 5 dimes. 

Rule. — I. Find the proportional qtumtities hy Case IL 

II. Divide the given quantity hy the proportional quantity 

iimitedf and multiply each of the other proportional quanXv 

ti>« hy the quotient. 
15 



338 



NORMAL UNION ARITHMETIC. 



WKITTEN EXERCISES. 

2. A merchant bought some hats for $5 each, some vests 
for it*J each, and 48 coats for $16 each ; the average price was 
$12 ; how many vests and hats did he buy ? Ans. 16 of each. 

8. A pablisher sold Mentals @ 15/, Primaries @ 10/, 
Grammars @ 30/, and 360 Spellers @ 40/ ; required the 
number of each, if the average price was 35/. Ans. 36. 

4« A merchant wishes to mix 40 lb. of sugar at 6/ and 40 
at 8/, with some at 14/ and 15/, so that the mixture may 
be worth 10/; how much of the latter kinds must he take? 

Ans, 201b. at 14/; 321b. at 15/. 

5. A grocer wished to mix 15 lb. of tea at $1^ a pound, 
21 lb. at $1, with that worth 70 cents and 50 cents, so that the 
mixture may be worth 80 cents ; how much must he take of 
the 3d and 4th ? Ans. 42 lb. at TO/; 35 lb. at 50/. 

6. A man has some 3 ct. pieces, some 5 ct. pieces, some 
10 ct. pieces, and 290 fifty-cent pieces, which he exchanges 
for 25 ct. pieces; how many must he exchange of each kind! 

Ans. 250 three-cent ; 50 five-cent ; 50 ten-cent. 



CASK IV. 

S84* Cfiven, the mean vcUue, value of each ingre- 
dient, and entire quantity, to find tfie quantity of each 
ingredient. ^ 

1« A person has a sum of money in ten-cent pieces, which 
he wishes to exchange for 3, 5, 25, and 50 cent pieces, having 
255 pieces in all ; how many of each will he obtain ? 

Solution. — We find by operation. 

Case II. that we must have 
40 three-cent pieces as often 
as 7 fifhr-cent pieces, and 
also 3 nve-cent pieces as 
often as one 25-cent piece. 
Taking the sum of these we 
have 51 in all; but we 
wished 255, which is 5 

times 51, hence we must take 5 times as many of each, which given 
respectively 200, 15, 5, and 35. 

Bule. — I. Find the proportional quantities by Case IL 
II. Divide the required quantity by the sum of the pro* 
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portional quantities, and multiply each proportional quanr 

tity by the qvx)tient. 

Note. — When the sum of the proportional parts is not an exact divisoi 
of the quantity, each couplet must be multiplied by such numbers as vrill 
make the sum of the proportional jj^rts a divisor of the entire quantity. 

WBITTEN EXERCISES. 

2. A grocer wished to mix teas worth 25, 30, 44, and 
55/ a pound, making a mixture of 68 pounds, worth 35/ 
a pound ; required the quantity of each kind. 

Ans. 8; 36; 20; 4. 
8. A merchant mixed sugars worth 5, 7, II, and 12/ a 
pound, in order to make a mixture of 66 lb. worth 8/ a 
pound ; how many pounds of each did it require ? 

Ans. 24; 18; 6; 18. 

4. A man bought 100 apples for $1, some worth \oi a 
cent, some \^ some 1^, and some 2/ apiece; how ma ly did 
he purchase of each kind ? 

Ans. 40, 1st; 10, 2d; 20, 3d; 30, 4th. 

5. A lady bought 102 yards of muslin at an avera^^e price 
of 15 ct., some at 8, some at 13, some at 18, and liome at 
20 ct. a yard ; required the number of yards of each kind. 

Ans. 30; 18; 12; 42. 
6« A man has $134 in ten-cent pieces, which he wishes to 
exchange for pieces worth 3, 5, 25, and 50 cents respectively ; 
how many of each kind will it require ? 

Ans. 800, 3 ct. ; 300, 5 ct. ; 100, 25 ct. ; 140, 50ct. 

7. A person has some bank-notes whose denominations 
are respectively $1, $2, $5 and $20, which he wishes to ex- 
change for 62 ten-dollar notes; how many must he exchange 
of each kind ? 

Ans, 20 ones; 10 twos; 4 fives; 28 twenties. 

8. A person purchased 100 animals for $100; sheep at 
$3^ apiece, calves at $1^, and pigs at $^ ; how many ani- 
mals did he buy of each kind? i Sheep, 5, 10, 15. 

Ans. I Calves, 42, 24, 6. 

( Pigs, . 53, 66, 79. 

Note. — This last problem Is from Hackley's Algebra, 8d example, undet 
Indeterminate Analysis. Its solution by Arithmetic ifi y«cf «\nv^\ft. 
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PARTNERSHIP. 

S85. Partnership is the association of two or more 
persons for the transaction of business. 

IS80« Partners are the persons associated in business, 
and are of three kinds, Oeneralf Limited, and Special. 

IS87* The Capital of a firm is the money or property 
invested by the partners. The Liabilities are its debts. 

588. The Resources or Assets of a firm are its prop- 
erty of any kind, together with the amounts due it. The 
excess of resources over liabilities is called the Net Capital. 

589. Partnership is divided into Simple and Com- 
pound Partnership for convenience of treatment. 

General Partners risk their whole property in the business; JKm- 
iled and Special Partners risk only the amount of capital they agree 
to contribute. Partners whose names do not appear are sometimes 
called SUent Partners. 

SIMPLE PARTNERSHIP. 

590« In Simple Partnership the shares of the partners 
are employed for equal periods of time. 

!• A, B, and C, went into partnership ; A put in $500, 
B put in $700, and C, $800; they gained $600; what was 
each one's share of the gain ? 

Solution. — The entire opebation. 

?P'*f • 'iJl^T'f ^'^"^ ^^ A^V= i = A's share. 

A put ml^ he furnished 70O S» = A = B's share. 

/A% or } of the capital gQo ^^^ = / = O's shaie. 

and hence should have i of _ , -^^,. 

$600, or $150. B furnish- Stock = $2000 

ed yViV ^^ A of the capi- J of $600=$150 = A's share, 

tal, and should have ^ of A of $600 = $21 = B's share, 

the gain, etc | of $600 = $240 = Ub share. 

Bide. — Divide the gain or loss among the partners m 
proportion to their shares of the stock. • 

WBITTEN EXERCISES. 

2. A, B, and C form a partnership for shipping peaches; 
A puts in $68*0, B $720, C $600 ; they gain $600; what does 
eocii receive ? kn^, k, ^^04 \ B, $216 ; C, $180. 
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■ 

8. Three persons enter into partnership, with $6000, of 
which A contributes ^, B ^, and C the remainder ; they gain 
$1800: what sum belongs to each ? 

Ana. A, $900 ; B, $600 ; C, $aOO. 

4. Three men agree to share 60 gal. wine, A taking ^, B 
^f and C i ; but upon drawing off these parts they find there 
is a remainder ; how should the wine be divided ? 

Ans, A, 25|^gal. ; B, 19^ gal.; C, 15\^gBl. 

5. A, B, and C were partners in the coal trade ; A fur- 
nished $5000, B $7000, and C managed the business; they 
gained $2400 ; what was the share of each, if C received as 
much as both A and B ? 

Ans^ A's, $500 ; B's, $100 ; C's, $1200. 

6. Three persons engage in cotton speculation ; A con- 
tributed $6400, B $7200, and C $5400 ; they lose | of theii 
stock by fire, and gained on the remainder ^ of cost ; what 
was the gain of each ? 

Ans. A% $2048 ; B's, $2304 ; C's, $1728. 

7. 'Squire Jones left by his will $5000 to his wife, $3500 
to his son, and $4500 to his daughter; but upon settling his 
estate it was found to amount to only $10400; how much * 
did each receive ? 

Ana. Wife, $4000; son, $2800; daughter, $3600. 

8. A, B, and C go into the lumber trade with a joint capi- 
tal of $9500 ; at the end of a year it is found that A's gain is 
$1650, B's $1500, and C's $1600; required each one's stock. 

Ana. A's, $3300; B's, $3000; C's, $3200. 

9. A shipping firm gained one year $4200 ; A's stock was 
t6506, B's stock $5300, and C's gain $1250; required C's 
'^tock and A's and B's gain. 

Ana. A's, $1625; B's, $1325 ; C's stock, $5000. 
10* A, B, and C form a partnership for carrying on a nnr- 
eery ; A contributes $800, B $600, and CIO acres of land on 
which to establish the nursery ; their first year's profits are 
$1500, of which C receives $660 ; what are A's and B's gain, 
and the value of C's land per acre ? 

Ana. A's, $480 ; B's, $360 ; $110 per acre. 



I 
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CJOMPOUND PARTNERSHIP 

591. In Compound Partnership the capitals of the 
partners are employed for different periods of time. 

CASK I. 

S93* Wlien the profits and losses are divided in 
proportion to capital and time. 

1« Two persons enter into partnership and gain $328; A 
put in $800 for 5 mo., and B $700 for 6 mo.; what was each 
man's share of the gain ? 

Solution. — $800 for operation. 

^ ??J?^^ ^ equivalent |goo ^ g ^ ^qqq ^ ^^g fo^ 1 mo. 

to $4000 for 1 mo. ; and ijqq ^ g ^ ^200 = B's for 1 mo. 
$700 for 6 mo. equiva- .-- • . , , i. , 

lent to $4200 for 1 mo. ; *^200 =.whole for 1 mo. 

hence the entire capital | Jgg = Jf = A*8 share of capital, 

is equivalent to $8200 || gg = }f = B's share of capital, 

for 1 mo. The rest of $328 X M = $160, A's gain, 

the solution may be $328 X |i = $168, B's gam. 
given as in Simple Part- 
nership. 

Bule. Multiply each partner'* s capital by the time it woi 
employed^ and divide the gain or loss in proportion to these 
products. 

WRITTEN EXERCISES. 

2. A, B, and C engaged in partnership ; A had $500 in 
trade for 9 mo., B $800 for 8 mo., and C $1200 for 7 mo.; 
thej ^ain $488.70; what was each one's share of the gain ? 

Ans. A.% $113.94.; B's, $162.06 ; C's, $212.70. 

3. Four gentlemen rented a pasture-field for $62.40 ; the 
first put in 3 horses for 7 weeks, the second 4 horses for 8 
weeks, the third 2 horses for 13 weeks, and the fourth 5 
horses for 5 weeks ; what should each pay ? 

Ans. $12.60; $19.20 ; $15.60 ; $15. 

4. A, B, C, and D agree to clear a tract of woodland for 
$120 ; A worked 9 days of 10 hours each, B 15 days of 6 
hours each, 10 days of 9 hours each, and D 3 weeks 5 
hours a day ; what does each receive 7 Ans, $30. 

^. Mr. Allen commenced business with $10000 capital ; at 
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the end of 3 months he took in Mr. Green, with $7000 capi- 
tal, and at the end of 6 months Mr. Handy with $3000 
capital ; at the end of the year they had gained $4020 ; 
required the share of each. Ans. $2400; $1260; $360. 

6. Two persons, A and B, were in partnership 2 years ; 
A at first put in $2500 and B $3000 ; at the end of 9 mo. A 
took out $800 and B put in $500 ; they lost in 2 yr. $3825 ; 
^hat was each one's share of the loss? 

Ans. A% $1440; B's, $2385. 

7. Three drovers, A, B, and C, hire a pasture for $51.70 
for 5 mo.; A put in 60 cows, B 80 cows, and C 90 cows; at 
the end of 3 mo. A sell^ ^ of his, B ^ of his, and C ^ of his ; 
ho^ much rent ought each to pay ? 

Ans. A, $13.00; B, $18.00; C, $20.70. 

8. A and B went into the hardware business, A's capital 
being to B's as 5 to 7 ; at the end of 6 months A withdraws 
I of his capital, and B ^ of his, and during the yeaj^ they 
lose $1430 ; what was each man's share of the loss ? 

Ans. A's, $585 ; B's, $845. 

9. Brown's capital was in trade 6 mo.. Black's 8 mo., and 

White's 10 mo. Brown's gain was $750, Black's $1200, 

White's $800, and the whole capital, $19880; how much did 

each own? Ans. $7000; $8400; $4480. 

Remark. — Find each one's gain for I mo., and divide the whole capita] 
In that proportion. 

CASS n. 

S93« When the proportion of profits or loaseaiaflacedf 
and interest is allowed for the difference between ea^h 
partner's proportion of capital and the amount lie 
actually contributes. 

1. A and B form a partnership ; A contributes $1700, and 
is to have f of the profits ; B contributes $700, and i^ to 
have ^ profits ; each partner is to receive or pay interest at 
the rate of 6% per annum for any excess or deficit in his pro- 
portionate share of capital. At the end of a year the profits 
are $900. How much has each gained ? 
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SoiiUTiON. — Total 
capital is $2400. A 
should contribute J or 
$1600, and is entitled 
to 1 jear's interest, or 
$6, on his excess. B 
should contribute J, or 
$800, and must pay 1 
jear^s interest, or $6, 
on his deficit. A 

fained f of $900 = 
600, -r $6 interest = 
$606. B gained i of 
$900 =r $300, --$6 in- 
terest =^ $294. 



OPERATION. 

$1700 A contributed $1700 
700 i of 2400 = $1600 

$2400 Excess $100 

.06 

Int. for 1 year $6iX) 

i of $2400= $800 
B contributed $700 

Deficit $100 
Int. for 1 year $6.00 

I of 900 = 600, and + 6 = 606, A's gain, 
i of 900 = 300, and— 6 = 294, B^s gain. 



Rule. — I. Find the interest on the excess or deficit of 
each partner^ 8 share of capital. If there are additions and 
withdrawals, subtract the interest on the former from the 
gross profits, and add the interest on the latter to, the gross 
profits, 

II. Divide the profits thus obtained in the required pro- 
portions, adding or subtracting the interest dv^ to or by ea^h 
partner respectively, and the result will be the net gain of 
each. For the present valu£ of each shar^, add to each 
partner^s original stock the net gain and the additions, and 
subtract the withdrawals. 

NoTB^^The interests on the excesses and deficits of capital exactly bal- 
ance each other, and will not change the profits. Thus, if one partner 
puts in $100 more than bis share, the other partners must have $100 less 
than theirs. 

WBITTEN EXERCISES. 

2. A and B form a partnership. A contrbutes $4000 and 
is to have f of the profits; B contributes $2000 and is to 
have J of the profits ; each partner is to receive or pay 
interest at the rate of 6% per annum fo»' any excess or 
'leficit in his share of capital. At the end of the first year 
the profits are $1600, and nothing is withdr«\wn. Required 
the worth of each share. Ans, A, $5000 ; B, $2500. 

8. The following year A adds, during the year, $1500 
capital, averaging May 1 ; B adds $900, averaging Sept 1. 
Profits $2400, and nothing withdrawn. Reqi^ired the wo*tb 
of each share. Ans. A, $8108: B, $4193 

4. The following yeat neiXlcLet v^-^tner adds capital, but A 
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withdraws living expenses, $1500, averaging July 1, and B 
$1200, averaging Sept. 1. Profits $3000. Required the 
worth of each share. Ans. A, $8603.48 ; B, $3996.52. 

5. Fourth year: on the first of the year A sells ^ of his 
share to C, who thus becomes a partner : A's proportion of 
profits to be ^; B's ^ as before ; and C's ^. A adds capita) 
Jan. 1, $1800, B, averaging March 1,$900, and C, averaging 
July 1, $300. A withdraws living expenses, averaging 
July 1, $1500, B, Sept. 1, $1200, and C, Nov. 1, $400. 
Profits $4200. . Required the worth of each share. 

Ans. A, $8880.27; B, $5075.64; C, $2744.09. 

EQUATION OF PAYMENTS. 

504. Equation of Payments is the process of finding 
the mean or equitable time for paying several sums, due at 
difierent times. 

595. The Term of Credit is the time allowed for the 
payment of a debt. 

596. The Average Term of Credit is the time ti> 

elapse before several debts due at different times may in 
equity be paid together. 

597. The Equated Time is the date at which several 
debts due at different tithes may be paid in one sum. 

598. The Focal Date is the date from which we begin 
the reckoning in averaging an account. 

CASE I. 

S09« To find the average term of credit , when the 
ter^ns of credit begin at the same tim,e. 

1. A owes B $150 due in 5 months, and $250 due in 3 
months; what is the average term of- credit? 

Solution. — A credit on $150 for 5 months operation. 

is regarded as equivalent to a credit on $1 for 1 50 X 5=750 

750 months, and a credit on $250 for 3 months 250 X 3=750 

is equivalent to a credit on $1 for 750 months ; —7^ NT^TwQa 

and adding?, we have the same as a credit on ^^" ;loOU(«5| mo. 
$1, for 1500 months ; if $1 has a credit 1500 

months, $400 would have a credit of -^^^ of 1500 months, which is 3^ 
months. Hence the 

16* 
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Rule. — Multiply each payment by its term of credit, and 

divide the sum of the products by the sum of the payments; 

the quotient will be the average term of credit. 

Notes. — 1. If there are cents in any of the payments, they may be re- 
jected when less than 50, and reckoned at $1 when more than 50. The 
fraction of a day in the answer is also rejected when less than ), and 
reckoned as 1 day if more than ^. 

2. It is objected to this rule that the interest on a certain sum not paid 
till after it is due, is more than the discount on the same sum paid an 
equal Icn^h of time before it is due. As practically, however, we gener- 
ally reckon bank discount, which is the same as interest, the rule seems 
not really to lie open to this objection. 

3. The time may also be found by dividing the sum of the interests on the 
payments, using any rate, by the interest on the sum of the payments for 1 
mouth or 1 day, according to the unit of time used in the calculation. This 
method is preferred by some accountants. 

WRITTEN EXERCISES. 

2. Henry Smith owes Thomas Jones $6000, ^ due in 

3 mo., ^ in 4 mo., and'the remainder in 6 mo. ; required the 
average term of credit. Jns, 4^ mo. 

3. I owe $1500, ^ of which is due in 2 mo., $600 in 5 mo., 
and the remainder in 7^ mo. ; required the average term of 
credit. Ans, 4f mo. 

4. A person owes $300 due in 4 mo., $400 due in 5 mo., 
$700 due in 6 mo., and $1000 due in 8 mo. ; what is the aver- 
age term of credit ? Ans, 6^^ mo. 

5. I bought merchandise April I, 1876, as follows: $4200 
for cash ; $2800 on 4 mo., and $1400 on 6 mo. ; what is the 
equated time of payment? • Ans. June 11. 

6. A gentleman bought a house, agreeing to pay ^ in 
i mo., ^ in 9 mo., and the remainder in 1 yr. ; required the 
average term of credit. Ans. 7 mo. 

Remark. — Since the result will be the same whatever the sum owed, 
we may assume $1 as the capital, and proceed as before. 

7. A merchant owes a certain sum, ^ of which is due in 

4 mo., ^ in 6 mo., ^ in 12 mo., and the remainder in 8 mo. ; 
required the average term of credit. Ans, 6^ mo. 

8. A owes a sum, ^ due on January 1, ^ on May 1, ^ on 
July 1, and the remainder on September 1; what is the 
equated time for the payment of the whole, estimating from 
the first of January ? Ans. May 1. 
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CASE II. 

600* To find the eqiiated time when the crediut 
begin at different dates* 

1. I purchased of Stewart & Co. the following bill of 
fi^oods : — 

Jan. 10, a bill amounting to $700 on 2 mo. credit. 
Jan. 20, " '* $500 on 3 mo. " 

Feb. 24 '* " $800 on 3 mo. . " 

Now, if I wish to make one payment of this bill, at whai 
time in equity will it become due ? 

Solution. — From the time operation. 

the firat is due to the time the j^ar, jq, $700x00=00000 
second is due is 41 da., and to ^p^, 20, $500x41 = 20500 
the time the third is due is May 24, $800x75=60000 
75 da. ; hence, estimating from -— rr To^iSft/ a(\i a. 

the time the first is due, the 2000 )80500( 40* da. 

second ha^ a credit of 41 da., 

and the third a credit of 75 da., and the first has a credit of no days. 
\Ve then average it as in Case I., and find the term of credit to l>e 
40^ da. from March 10, the time at which the first debt is due ; hence 
the equated time of payment is April 19th. From the above we derive 
the following 

Rule, — I, Select the date at which the first debt becomes 
due, and multiply each debt by its term of credit reckoned 
from, the date selected, 

II. Divide the sum of the products by the sum of the 
debtSf and ihe quotient urill be the average term of credit, 
estimated from the date selected. 

NoTB. — When the earliest date is not the first of the month, it is ofteii 
more convenient to take the first of the month as the standard date. 

WRITTEN EXEB€ISES. 

2. Mr. Johnson sold goods to one of his customers at dif- 
ferent dates, as stated in the following bill: 

March 12, to the amount of $360 on 3 mo. credit. 
April 20, " " $500 on 5 mo. " 

May 18, " " $340 on 4 mo. " 

July 30, " " $600 on 2 mo. ** 

What is the average term of credit and also the equated time 
for the payment of this bill ? Ans. Term of credit, 83 da 

from Juue 12; equated time, Seyt, 3 



<< 
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8« Purchased of a merchaot, at different times, the follow* 
iDg bill of goods : 

Feb. 14, to the amouDt of $600 on 6 mo credit. 
March 16, " " $600 on 6 mo. " 

May 10, " " $600 on 6 mo. " 

June 18, " " $600 on 6 mo. •' 

Required the equated time for the payment of the bill. 

Ans, Equated time, Oct. 15. 

4. I sold goods to Mr. Bowman at different times aud 
terms of credit, as follows: 

July 16, 1862, a bill of $800 on 3 mo. credit 

Sept. 20, " " $500 on 4 mo. 

Oct. 12, • " " $350 on 6 mo. 

Jan. 24, 1863, *' $450 on 4 mo. 

March 10, " " " $600 on 3 mo. " 
If he gives me his note for the amount, when, in equity, 
should it begin to bear interest ? Ans, Feb. 23. 

CASE 111. 

OOl* W7i*^ a debt dtte at some future time fuu 
received partial payments, to fifid when tiie rem^h^ 
der should be paid. 

1. A borrows $3000 to be paid in 8 mo.; 5 mo. before it 
was due he paid $800, and 2 mo. before it was due he paid 
$600 ; bow long after the expiration of the 8 mo. may th» 
balance remain unpaid ? 

Solution. — A credit on $800 for 5 mo. is operation. 

equivalent to a credit on $1 for 4000 mo.; a 800 X 5 = 4000 

credit on f600 for 2 mo. is equivalent to a 600 X 2= 1200 

credit on $1 for 1200 mo.; and adding, we 

have a credit on $1 for 5200 mo.; hence ^^^ ^200 

$1600, the sum which remains unpaid, 5200 

should have a credit of j^ of 6200 mo., T600 ^^ ^* ^^ 
which is 3| mo. Hence 

Rule. — Multiply each payment by the time it was paid be- 
fore it was due, and divide the sum of the products by the 
sum remaining unpaid. 

WBITTEUr CXEBGISES. 

2m A borrowed $2400 to be paid in 6 mo.; 4 mo. beforo 
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being due he paid $600, and 3 mo. before due he paid $1200; 
at what time in equity should the remainder be paid ? 

Arts. In 10 mo. 

8. I lent Mr. C. $1600 for 9 mo., ^ of which he paid in 5 
mo.y and -^ of the remainder in 6 mo. ; how long, in equity, 
may the remainder remain unpaid ? 

Ans, 11 mo. after due. 

*• I borrowed of Mr. W. $400 for 3 mo., $600 for 5 mo., 
and $800 for 6 mo.; at the end of 4 mo. I paid him $1200; at 
what time in equity should the remainder be paid ? 

Ans, 7 mo. after borrowing. 

Ii. A milliner bought of Smith & Co , a bill of $240 for 
20 days, and $560 for 30 days; at the end of 16 days she 
paid $300, and at the end of 24 days she paid $350 ; when, in 
equity, should the balance be paid ? Ans, 56 days. 



AYERAGING ACCOUNTS. 

603. Averaging an Acconnt is the process of finding 
the mean or equitable time for the payment of the balance of 
the account. 

1. In the following account, required the balance and 
the time when due : 
Dr. Hbnrt Hardt. Cr. 



1876. 








1876. 








May 10 


To merchandifle, 


200 


00 


May 20 


By Cash, 


150 


00 


June 20 


u a 


400 


00 IJulV 16 


200 


00 


Aug. 28 


u u 


300 OOj Sept. 20 


t< (( 


200 


00 



OPERATION. 



Due. 


Time. Items. 


Products. 


Due. 


Time. 

• 


Items. 


Products. 

1 


May 10 
June 20 
Aug. 28 


00' 
41 
110 


$200 
$400 
$300 


00000 
16100 
33000 


May 20 
July 16 
Sept. 20 


10 

67 

133 


$150 
$200 
$200 


1500 
13400 
26600 



$900 49400 
•550 41600 

350 7900 



$550 41500 
7900-^-350 = 22f da. 



Hence the balance is $350, and is due 23 da. after May 10, that lb, od 
June 2d. * 
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SoLUTioK. — Select the date of the item first due as the focal date, and 
find the time the others are due after it ; then multiplying each item b;^ 
the corresponding time, and taking the sums of the products, we find that 
if paid on the 10th of May the Dr, items must sufiTer a discount of $1 for 
49400 days, and the Or, items must suffer a discount of $1 for 41500 
days. Subtracting the two sums we find that the Dr. side must suffer 
a discount of $1 for 7900 days more than the Or. side, hence $350, the 
balance of the items, must suffer a discount of j^-^ of 7900 days, which 
ill 22^ days. Hence the balance is due 23 da^s after May 10th, or J une 
Jst. Hence we have the following 

Rule. — I. Find wlwn each item is due, take the earlwal 
date as the focal date, find the difference between the focal 
dale and the remaining dales, and multiply each item by the 
corresponding difference. 

II. Balance the columns of products and also the columns 
of items, and divide the former by the latter : the quotient 
added to the focal date will give the equated time. 

III. If the two balances be on opposite sides of the account, 
the quotient obtained mu^t be subtracted from the focal date. 

NoTBs. — 1. Other dates than the earliest might^be selected as the focal 
date. If we reckon from the last date we have the interest instead of the 
discount. 

2. Instead of produett we may obtain the interest at any per cent, on each 
Item, and divide the balance of Interest by the interest on the balance of 
the account for one day ; the quotient will be the number of days to be 
added to or subtracted from the focal date. 



WBITTEN EXERCISES. 

2. What is the balance of the following account and when 
Is it due ? Ans. Balance, $450 ; due Jan. 23d. 

Dr. Charles Harding. Cr. 



1872. 






1872. 






Jan. 8 


To Mdse., 


$600 


Jan. 27 


By Cash, 


$.500 


March .5 


To Sundries, 


$400 


April 10 


" 20 cows, 


$400 


April 20 


To Mdse., 


$550 


May 16 


" Sundries, 


$200 



3. What is the balance of the following account, and when 
is it due? Ans. Balance, $205 ; due July 31st 

Dr. Henry T. Osborn. Cr. 



1871. 








1871. 


• 




May 1 


To Sund. 


on 3 mo. 


$875 


July 20 


By Cash, 


$300 


May 18 1 " 


3 mo. 


$280 


Aug. 10 


$2.50 


June 20, *' 


8 mo. 


$700 


Aug. 31 


" Merchandise, 


$:iW 


July 16 To Cash, 




$350 


Sept. 12 


" Cash, 


$600 
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4. The following account was settled by Mr. Kready giv- 
ing his note for the balance ; required the face of the note 
and the time when interest commenced. 

Ans, Face, $475 ; Int. from March 8th. 

Db. Benjamin Ekbadt. Cr 



1872. 








1872. 






April 14 


Tc Mdse. 


on 2 mo. 


$650 


July 6 


By Cash, 


$500 


May 20 


t( (( 


8 mo. 


$550 


Sept. 28 


it u 


$:^50 


June 16 


(( (( 


2 mo. 


$475 


Oct, 12 


(( (( 


$450 


July 12 


(( t( 


2 mo. 


$350 


Dec. 4 


i( il 


$250 



5* What is the balance of the following account, and if a 
note is given, when does interest begin ? 

Arts, Balance $900; Int. from Dec. 18, 1871. 
Db. Smith, in acc't with Bbadford. Ck. 



1872. 




1872. 


___, 


March 19 To invoice, 


$900 


March 24 By Cash, 


$noo 


" 29 " " 10 da. 


$800 


April 2o 


" Remittance. 


$8(K) 


April 20 


(( (( 


$400 


July 17 


" Cash, 


$200 


May 4 


(( it 


$200 


Aug. 6 


({ it ' 


$(>0() 



SETTLEMENT OF ACCOUNTS. 

603. An Account Current is a written statement of the 
debit and credit items of business transactions between two 
oarties. 

004. The Adjustment of an account is the determining 
of the balance due at a specified date. 

005« An account is Settled upon payment of the 
adjusted balance, or by carrying it to another account. 

In finding the cash balance, interest should be allowed on each iteiu 
for the time between the day it is due and the day of settlement. 

Bule. — I. Find the interest on each item from the time it 
becomes due to the date of settlement, 

II. Add the interest to the item if due before the date of 
settlement, and subtract it when^ the item is due after the 
date of settlement. The difference of the sums of the re- 
sults on both sides of the account will be the cash balance. 

Notes. — 1. An aoconnt may be adjusted by averaging it and finding Uie 
amount of the balance from the time it becomes due till the time of **e\r 
tlement. 

15* 
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2. In averaging an account, we find at what date the hcdanee is due ; In ad- 
tutting an accouut| we find wfuU balance is due at a specified date, 

WBITTEBT EXERCISES. 

1. Required the cash balance of the following account, 
July 16, 18*75, interest at 6 per cent. Ans. $200.60. 

Chables Pancoast, in account with March «& Co. 



1875 






1875 




' 


Jan. 16, 


To l^dse. on 3 mo. 


450 00 


March 12, 


By Cash. 


200 0» 


Feb. 24, 


" " " 3 mo. 


350 00 


AprU 18, 


3(K) t 


April 12, 


" " " 3 mo. 


300 00 


July 3, 


it t( 


400 00 



2. Required the cash balance of the following account, 
Aug. 8, interest 6 per cent. Ans. $150,171. 

Waltbb Rose, in account with James Osborn. 



1874 
March 16, 
April 20, 
May 24, 
June 12, 



To Mdse.,2mo. 
" " 2 mo. 
" " 3 mo. 
" " 3 mo. 



650100 
750100 
375 JOO 
575.00 



1874 
May 28, 
July 12, 
July 20, 
Aug. 4, 




ACCOUNT SALES. 

600. An AccOTint'Sales is a written statement, rendered 
by an agent or consignee to the consignor, of the sales ot 
goods consigned, the charges, and the net proceeds. 

607. Ouaranty is a charge made for securing the 
owner against the risk of non-payment, when goods are 
sold on credit. 

Expenses incurred in receiving the goods and all charges paid in cash 
are considered due the consignee when paid, but commission and after 
charges are due at the average maturity of the sales. 

An account-sales is averaged to find when the net proceeds become 
due, in order that the consignor may draw a bill of exchange to fall due 
at the equated time. Except that the date of maturity of the cominis- 
iion and guaranty must be found by first averaging the sales, the account 
is averaged like an account current, the charges being the debits and 
the sales the credits. 

1. Account sales of 400 barrels of pork received from 
Gibbs and Watermau of Chicago to be sold oq tbeir % and 
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1876 




Oct. 


28 


Nov. 


11 


Nov. 


80 


Oct 


25 


Nov. 


30 


Nov. 


18 


M 


i( 



Sold 100 bbl. pork 20000 lb. @ If on 30 da. 



(I 



250 
50 



u 



it 



50000 
10000 



U it 
U it 



encash 



400 

Charges 
To Freight and Drayage 
Storage from Oct 25 
Commusion on $5025 ®2lfi 
Guaranty on $1400 @ 2^^ 



342.50 
10.00 

113.06^ 
35.00 




What are the net proceeds of the above account, and when 
is it dae ? Ans. $4524.44 ; Nov. 20. 

2. A commission merchant in New York received a con- 
signment from Milwaukee, Sept. 1, 18t4, of 800 barrels of 
flour, paying for freight $250, and drayage $27.50. He sold 
Sept. 3, 200 barrels @ $6.50 ; Sept. 12, 150 barrels @ $t at 
30 days; Sept. 18, 250 barrels @ $6.75; Sept. 30, 200 bar- 
rels @ $7. The commission was 2^%, guaranty 2^%, and 
storage $40; required the net proceeds and the equated 
time. Ans. $4960.44; Sept 23. 
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SECTION X. 

INVOLUTION AND EVOLUTION. 

INVOLUTION. 

OOS. InyOlution is the process of finding anj power of 
a number. 

009. A Power of a number is the product arising from 
using the number several times as a factor. The number 
itself is called the first power, 

610. The Second Power of a number is the product 
obtained by using the number twice as a factor. Thus, 16 
is the second power of 4, since 4x4 = 16. 

611 * The Third Power of a number is the product ob- 
tained b/ using the number three times as a factor. Thus 
64 io the third power of 4, since 4x4x4 = 64. 

612. The Fourth Power of a number is the product ob- 
tained by using the number four times as a factor ; the Fifth 
Poioer, five times as a factor, etc. 

61 3. The Degree of a power is indicated by a small 
figure, called an exponent^ placed at the right and a little above 
the number. Thus, 5^ represents the 2d power of 5, 6', the 
third power of 6, etc. 

614. The Exponent indicates how many times the num- 
ber is used as a factor. Thus, 8^ denotes that 8 is used as 
a factor th^ee times ^ that is, 8x8x8, which equals 612. 

The fi'^oov.d power of a number is called its squarey because the are:! 
of a Equp^e en uals the product of its two equal sides. The third power 
of a iAUir!>'£ is •ailed its eu6e, because the product of the three equal 
sides ox a o^j^oe gives its contents. 

PBINCIPIiES. 

1. A power of a number is obtained by using the number 
as a factor as many times as there are units in the degree. 

2. The product of any two powers of a number equals a 
power of the number denoted b-y IKe %um of the exponents. 
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For, if we multiply the cube of a number by the 4th power of tho 
number, we will evidently have the number used seven times as a factor, 
or the 7th power of the number; thus, 5* X 5* = (5 X 5 X 5) X (5 X 5 
X 5 X &) = 5^ ; and the same may be shown in any other case. 

3. A power of a number raised to any power equals a 
power of the number denoted by the product of the exponents. 

For, if we square the cube of a number, we will evidently use the 
number as a factor two times three times, or six times; thus, (5^)^ = 5* X 
5', which, by Prin. 2, equals 5®, and the same may be shown in any 
other case. 

NoTB. — By means of this principle we can abbreviate the operation of 
iQTolution ; thus we can raise a number to the sixth power by squaring itfl 
cube, or to the 12th power by squaring its sixth power, or cubing its 4tb 
power, etc. 

MENTAIi EXERCISES. 

1. The cube of 4 equals 4 ubed how often as a factor? 

2. How often is 6 used as a factor in finding the 5th power of 6 ? 

3. How often is 5 used as a factor in the cube of the square of 5? 

4. What power of 6 is 6^ multiplied by 6» ? 

5. If we multiply 7' by 7*, w^hat power of 7 shall we have? 

6. What power of 4 is equal to 4* multiplied by 4* ? • 

7. What power of 8 is equal to 8^ x 8» X 8*? 

8. What power of 2 is the square of the square of 2' ? 

9. The square of a number equals 8 times that number ; what !• 
the number ? 

10. What number multiplied by 6 gives J of the square of the 
number for a product ? 

11. What number multiplied by 16 gives } of the square of the 
number for a product ? 

12. What fraction multiplied by } equals } of the square of the 
fraction? 

13. Wliat number multiplied by 12 and 9 gives } of the cube of 
tUe number for a product ? 

WRITTEN EXERCISES. 

1. Find the square of 16. 

OPEBATION. 

Solution. — To find the sqiiare of 16 we multiply 16 jg 

by itself and we have 256. To find the cube of 16 we jg 

would multiply 256 by 16. ^^ 



2. Square 15. Ans. 225. 

8. Square 32. AnsAOU. 

4. Square 76. Ans. 5776. 

6. Square 205 ^ns. 42025. 



6. Cube 14. 

7. Cube 35. 

8. Cube 67. 

9. Cube 99. 



Ans, 2744. 

Ans. 42875. 

Ans. 300763. 

Ans. 970299 
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Find the value of 

10. 452. Ajis. 2025. 

11. 24s. Ans. 13824. 

12. 38«. Am. 2085136. 



1*. (H)*. 

U. 8ax8«. 

15. 7*xt». 

16. 12«xl2«. 

n. (i)^xa)^ 



Ane. ^4i* 
^n«. 8^. 

^ns. 128. 



18. (12^)8. Ans, 1953^. 

19. (3.8)*. Ans. 208.5136 

20. (1.25)». Ans. 1.953125. 

21. (15 5)*. ^»w. 57120.0625. 

22. 42x4«x4*. An8.iK 
28. (i)'^X(})*. Ans.iiy. 
24. (2.5)*x(2.5)«.^n«.(2.5)^* 
26. (3.3)2 X (3.3)3. Ans. (3.3)^ 



SQUARING NUMBERS. 

015. There are Two Methods of squaring number&i 
called the Analytic or Algebraic, and the Synthetic or Geo' 
metrical. 

016. The object of these methods is to find the law of 
forming the square, and thus prepare for corresponding 
methods of explaining Evolution. 

NoTB. — Teachers who prefer the geometrical method of explaining evo- 
lution may allow pupiU to omit explaining involution by the analytic 
method, and trice versa. 

1. Find the square of 25 analytically and synthetically. 
Analytical Sol. — Twentv-five 



equals 20 plus 5, or 2 tens plus 5 
units. Writing this as 20-4- 5, ^"d 
commencing at units to square, we 
have 5 times 5 equals 5^, 5 times 20 
equals 5 X 20, 20 times 5 equal 5 X 
20, 20 times 20 equals 20^ and 
adding, we have 20*+ 2 X (5 X 20) 



OPERATION. 

25=a" 
_25 = 

125 = 

50 =20«-(- 



204-6 
20+5 

5x20+5* 
6X20 



625 = 20* + 2 X(5 X 20) f 5« 



+ 5* ; hence the square of 25 equals the square of the tenSy plus twice the 
Una into the unitSf plus the square of the units, whicn we find to be 625. 



Geometrical Sol. — Let the line AB rep- 
resent a length of 20 units, and BH, 5 units. 
Upon AB construct a square, the area will be 
20* = 400 square units. On the two sides DC 
and BC construct rectangles, each 20 units 
long and 6 broad, the area of each will be 5 
X 20 = 100 and the area of both will be 2 X 
100 = 200 square units. Now add the little 
square on CG, whose area is 5* =25 square 
units, and the sum of the different areas, 400 
^ 200 + 25 = 625, is the area of a scjuare 
whose side is 26. 



E 



F K 







D 





G 



B H 
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NoTB. — When there are three flc^ires^ after completing the second Bqnare 
as above, we must aiake additions to it, fits we did to the first square. Whcp 
there are four ligures, there are three additions, etc. 

WRITTEN EXERCISES. 

Square the fullowing numbers : 



2. 


28. 


Ans. 784. 


8. 


89. 


Ans. 7921. 


8. 


34. 


Ans, 1156. 


9. 


97. 


Ans. 9409. 


4. 


39. 


Ans, 1521. 


10. 


467. 


Ans. 218089. 


5. 


46. 


Ans. 2116. 


11. 


703. 


Ans. 494209. 


6. 


57. 


Ans. 3249. 


12. 


2005. 


Ans. 4020025. 


7. 


78. 


Ans. 6084. 


18. 


4628. 


Ans. 21418384. 



017. The following principles derived from the above 
solutions are important, and should be committed to memory : 

PRIIfCIPI.ES. 

1. 'The square of a number of two figures, equals the 
TENs2-f2 times tensxunits+units^. 

2. The square of a number of three figures equals hun- 
dreds^ + 2 times hundreds x tens+ tens^ + 2(hundred8+ 

TENS) X UNITS + UNITS ^ . 

OlS. These principles may also be expressed in symbols. 
Let u represent units figure, t tens, h hundreds, and T 
thousands, and a period between two letters denote their 
multiplication ; then we have 

{t+uy = t^ + n.u+u^. 
(h+t+uy = h^+2h:t+t^+2(ih+t).u+ti^. 
CT+h+t+u)^ = T^+2T.h + h^+ 2(^T+h).t + «M 

2{T+h+t).u+u^. 

CUBING NUMBERS. 

019. There are Two Methods of cubing numbers, called 
the Analytic or Algebraic, and the Synthetic or Oeometrical 
method. 

020. The object of these methods is to find the law of 
forming the cube, and thus to prepare for corresponding 
methods of explainiiig Evolution. 

1. Fin*d the cube of 25 by the analytical method. 
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Analvtical Sol. — 
Biiiiaring 25 by Ihe 
metJiod already given, 
we have 20' + 2 x (5 
X20} + 5'. We then 
nulUply IhU by 20+5. 
Five times6> equaldS', 
6 times 2 X 5 X 20 
s 2X B X5 - 



OFERATION. 

20' +2 X (5 X a 



= 20> + 3 X 5 X 20' f 3 X 6' X 20 + 5' 



. . , . , 2 X 6' X 20, five tinwa 20' equals 5 X20' 
next multiply by 20. Twenty times S' enuala 20x5', Itrenty 
times 2 X 5 X ^0 equals 2 X 6 X 20', twenty timea 20' equals 20', 
T.iklDg the sum of these producW and we have hrst 5* ; neit, <mte 6' X 20 
plus tuMt 5' X 20 equals Oa-et times 5' X 20 ; next tavx 5 X 20' plni 
once 6 X 20' equals Mru times 5 X 20', and next we have 20' ; hence 
25' = 20' + 3 X 5 X20' + 3x5' X20 + 6'. Therefore Uie cube of 
25 equals IM cube oj the term, pius three liniet tht aqmirt of the tent ijUo lA4 
aniU, pltii three tiinet Ihe leiui inlo the igtuire oj the uniU, plia the euJte i/ tin 

2 Find the cube of 45 b; tneaas of the cubical blocks 
Fig 1 F;g 3 




OPEBATIOS 

40' — 64^00 
40" X5x 3 = 24000 

40 X 6' X 3 = smto 



Geombtb cal Soi. — Le \ F g 1 rep- 
resent a c be whose s ties are 40 n Is ta 
contents w 11 be 40' t>4000 To inrreaw 
its dimenHions by 5 units we must add, 1st, 
the three recWngular ulaba, B, C, D, Fig. 2 ; 
2d, the three corner pieces, E, F, G, Fig. 3 : 
Sd, the little cube H, Fig. 4. The three 
slabs B, C, D, are 40 unils long and wide and 

5 units thick ; hence their conlents are 40* X 5 X 3 =■ 24000 ; the con- 
tents of the comer pieces, E, F, G, Fig. 3, whose lerglli is 40 and breaillh 
and thickness 6, equal 40 X 5* X 3:= 3000: and the conlents of the lit- 
tle cube H, Fig. 4, equa\ 5' = I'K ■, \jei\ce the contents of the cube rep- 
reeenfed by Fig. 4 ate 6«)W)+'i«SM-^f«ftV\'& ="4^^ 



HcDce 45' : 



,91125 
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NOTB.— When there are three fibres in the number, complete the eccond 
enbe as aboye, and then make additions and complete the third in the same 
manner; or let the first cube^represent the cube already found, and then 
proceed as at first. 

Cube the following numbers: 



8. 


12. 


Ans. 1728. 


8. 


36. 


Ans. 46656. 


4. 


16. 


Ans. 4096. 


9. 


42. 


Ans. 74088. 


5. 


18. 


Ans. 5832. 


10. 


65. 


Ans. 274625 


6. 


23. 


Ans, 12167. 


11. 


84. 


Ans. 592704 


7. 


34. 


Ans. 39304. 


12. 


327. 


Ans. 34965783. 



021. The following principles are important, and should 
be committed to memory : 

PBINCIPIiES. 

1. The cube of a number consisting of two figures equaib 
TENs^ + 3 times tens^ x units + 3 times tens x units^ -|- 

UNITS*. 

2. The cube of a number consisting of three figures 
equals hundreds' + 3 times hundreds^ X tens+3 timei» 
hundreds X TENs^ + TENS* + 3 times (hundreds + tens)* 
X UNITS + 3 times (hundreds + tens) X units^ + units* 

033. These principles may also be expressed in symbols 
as follows: 

(t + ti)« = f « + 3t^M+ St.u^ + u^ 

EVOLUTION. 

033« Evolation is the process of finding a root of a 
number. 

024« A Root of a number is one of its equal factors. 
Roots are of different degrees ; as, secondy thirds etc. 

023. The Square Root, or second root, of a number ia 
ime of its two equal factors. Thus, 8 is the square root of 
64, since 8x8 = 64. 

030« The Cube Root, or third root, of a number is one 
of its three equal factors. Thus, 4 is the cube root of 64, 
since 4 x 4 x 4 x=: 64. 
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037. The Fourth Root, is one of the four equal factors 
the Ji/th roQt is one of the five eq^al factors ; etc. 

038. The Symbol of Evolation is ^/y thus, ^64 or 
v/64, denotes the square root of 64 ; -^64 denotes the cube * 
root of 64. 

OI39. The Index of the root is a small figure placed io 
the angle of the symbol. The index indicates the degree 
•f the root. 

Boots are also indicated by the denominator of a fractional exponent; 
ihus 9* denotes v^9; 27* denotes ^27, etc. 

030* The following principles of involution are given 
to enable us to determine the number of figures in the root: 

- PRINCIPI^ES* 

1. The square of a number contains twice as many fig^ 
ures as the number itself or twice as many, less one, 

Dem. — ^The square of 1 is 1, and the square of 9 is 1' =s 1 

81, hence the square of a number consisting of one 9' = 81 

fiffure is a number consisting of one or two figures. 10' as 100 
The square of 10, the smallest number of two figures, 99' s: 9801 
is 100, the square of 99, the largest number of two 
figfures, is 9801, hence the square of a number consisting of two figures 
is a number consisting of three or four figui*es, that is, twice two, or tmrt 
two less one, etc. The same may be shown for the square of a number 
consisting of any number of figures. 

2. The cube of a number contains three lim£S as many 
figures a^ the number itself or three times as many, less 
one or two. 

Dem. — The cube of 1 is 1, and the cube of 9 is 1* = 1 
729, hence the cube of anjr number consisting of one 9* = 729 

figure is a number consisting of one, two, or three 10' = 1000 
6gures. The cube of 10 is 1000, a number of four 99» = 970299 
figures, the cube of 99 is 970299, a number of six 
figures, hence t£e cube of a number consisting of two figures contains 
four, five, or six figures, that is, three times two, or three^ times two less <me 
or two. The same may be shown for the cube of a number consisting of 
any number of figures. 

EVOLUTION BY FACTORING. 
631. When the number is a perfect power and the fac- 
tors are easily found, the root of a number can be readily 
obtained by the foWowVn^ 
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'Rule. — Resolve the number into its prime factorSy and 
for the square root form a product by taking one of every 
TWO equal factors; for the cube root one of every thbsi 
equal factors ; etc. 

WRITTEN EXEBGISES. 

1. Find the square root of 144. 

Solution. — We firet resolve the number into ita operation. 

piime factors. Since the square root of a number is 2)144 

cne of its two equal factors, we take one of every two «ovro 

equal^actors and have 2 X 2 X 3=ia. Hence the 2)72 

■quare root of 144 is 12. 2)36 



Note. — ^We have marked the factors taken with a *2)18 

t)9 
*3 



little star, and it will be well for the student to do the 3^9 

■ame in his solutions. 



Solve the following problems : 



2. ^2567 Arts. 16. 

8. v^4410a Ans, 210. 

4. v^32400. Ans, 180. 

5. ^13824. Ans. 24. 

6. ^46656. Ans, 36. 



7. ^692704. Ans. 84. 

8. ^20736. Ans. 12. 

9. ^1679616. Ans. 36. 

10. -^248832. Ans, 12. 

11. ^5489031744. Ans, 42. 



MENTAIi EXERCISES. 

1. The square of a number is 64 ; what is the number? 

2. f of the square of a number equals ,27 ; what is the number? 

3. The square of twice a number equals 64 ; what is the number? 

4. The square of { of a number equals 100 ; what is the number? 

5. The square of twice a number is 18 more than twice the square 
of the number ; what is the number? 

6. Twice the square of a number is 8 more than 6 times the square 
of half the number ; what is the number? 

7. Fifteen is 8 more than } of the cube of a number; what is that 
number? 

8. } of the cube of a number is 10 more than the cube of } of the 
nnmlier ; what is the number? 

9. The square of a number divided by the number equals 8 ; wnat 
is that number? 

10. The square of a number divided by | of the number equals 12 
what is the number? 

11. The cube of a number divided by the number equals 86 *,. what 
to the ttumbert 

16 
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12. The 4Ui power of a number divided by the squart A the num- 
bor equals 49 ; what is the number ? 

].3. The square of a number divided by | of the aumber equali 
iH ; what is the number ? 

14. A number divided by 6 gives double the square root of the 
number ; what is the number? 

15. The square of a number muliiplied by one-half of the numt)er 
equals 32 ; what is the number ? 

16. ) of ^ of the square of a number, multiplied by } of } of the num- 
ber, eq^ials 4 ; what is the number ? 

• 

SQUARE ROOT. 

033. There are Two Methods of explaining the genera] 
process of extracting the square root, called the Analytic 
or Algebraic Method, and the Synthetic or Geometrical 
Method, 

> 

033. The Analytic Method of square root is so called 
because it analyzes the number into its elements and derives 
the proo««^. of evolution frona the law of involution. 

634. Tt.e Geometrical Method is so called because it 
makes use of a geometrical figure to explain the process of 
extracting the root. 

Note. — With young pupils who have a diillculty in understanding evolu- 
tion it will be well to drill them upon the method of doing the work, not 
' requiring them to give the explanation until they are better prepared to 
understand it. 

1. Extract the square root of 1225. 

Analytical Solution. — Since operation. 

the square of a number contains i»4-2/.M+ tt2=:1225 (30 

twice as many figures as the number Ur ^a ___ 3Q2 900 5 

self J or twice as many less otic, the — — ■ 

square root of 1225 will consist of ^''^^ =7 _ ^^ ^^^ ^ 

two places, and hence will consist ri"? ^^ "'"^5 , -x ^ „«- 

of tens and units, and 1225 consists (2<-f u).tt= (60+5) X 5=325 

of teTW* + 2 X tens X units-\' units\ 

The greatest number of tens whose square is contained in 1225 is 3 tens ; 
squaring the tens and subtracting, we have 325, which equals 2 X tens X 
units -^ uniisK Now, since 2 X tens X units must be greater than uniis^ 325 
must consist principally of twice the tens into the units, hence if we divide 
by twii* th^terw we can ascertain the units. Twice the tens equals 30 X 
2= 60 ; dividing, we find the units to be 5 ; now finding 2 X tens X 
units -\- units*, or, .what is the same, 2 X tens -{-units, both multiplied by 
units, which equals (60 +5) X 5 = 325, and subtracting, nothing remains 
fieooe the square root oi 12!25 \a ^ Xcsda «si^ ^ vmita^ or 35. 
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OPEBATION. 



Fig. 1. 



1225(30 
30« = 900 6 



A 



Fig. 2. 




B 


D 




C 



Fig. 3. 



Geometjiical So] 
Liet Fig. 1 represent a 
square which contains 

1225 square units, then ^^ „ ^^ „^^ ^^ 
our object is to fiiid the ?LX2 = 60 325 35 
number of linear units in (60 + 5) X 5 = 325 
the edge. Since the si^uare 

of a number consists of twice as many pkicea oa Ike 
nupiber itself j or twice as many less onCj the square 
root of 1225 will consist of two places, and hence 
will consist of tens and units. 

The greatest number of tens whose square is con- 
tained in 1225 is 3 tens. Let A, Fig. 1, represent a 
square whose sides are 30 units, its area will be 
30*, or 900 square units. Subtracting 900 from 
1225, we find remaining a surface containing 325 
square units. By inspection we find this surface 
to consist principally of the two rectangles B and C, 
Fig. 2, each of which is 30 units long, and since 
they nearly complete the square, their area is 
nearly 325 units ; hence if we divide 325 by their 
length we will find their width. The length of 
. both is 30 X 2 = 60 ; dividing 325 by 60 we find 
their width to be 5 units. Adding the length of 
the little comer square D, Fig. 3, whose sides are 
6 units, we find the entire length of the surface 
remaining after the removal of the square A, is 
60 + 5 = 65 units, and multiplying this by the 
width, we find the whole area of the remainder 
to be 65 X 5 = 325 square units. Subtracting 325 square units from 
the square units left after subtracting 900 square units, nothing remains, 
Uierefore the side of the square whose area is 1225 square units is 35 
units ; hence the square root of 1225 is 35. 

Notes. — 1. When there are three figures in the oPERATioy 

root, by the analytic metbod we use the formula 
for three terms ; by the ffeomelrical meinud, uricr 
removing the first rectangles and small square, 
we have two rectangles and a small square remaining, 
which we remove as before. 

2. In practice, we determine the number of figures 
in the root by pointing off the number into periods 
of two figures each, beginning at the right ; we also 

abbreviate the work by omitting ciphers and condensing the other partb, 
preserving only the trial and true divisors. For illustration seesolutiofi 
in the margin. 

3. This can also be explained by building up the square instead of sepan i 
hig it into its parts, for which see Manual, 

Rule.— I. Begin at unitSf and separate the .number into 
periods of two figures each. 

II. Find the greatest number whose square is contained 
in the left hand period y place it at the right as a quotient ^ 
subtract its square from the left hand period^and annex the 
next period to the remainder for a dimdeud. 
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3 _9 

62 140 
644 124 

2.576 
2676 
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III. Double the root found and place it at the left for a 
TRIAL DIVISOR ;' divide the dividend^ excluding the right 
hand terniy by this divisor; the quotient rvill be the second 
term of the root. 

IV. Annex the second term of the root to the trial divi- 
sor for the TRUE DIVISOR, multiply the result by the second 
term, of the root, subtract the product from the dividend, and 
biHng down the next period for the next dividend, 

V. Double the root now found for a second trial divi- 
sor, find the third term of the root as before, and thus pro- 
ceed until all the periods have been used. 

Notes. — 1. If the product of a true divisor by a term of the root exceeda 
the dividend, the term must be diminished by a unit. 

2. When a cipher occurs in the root, annex a cipher to the trial divisor, 
bring down the next period, and proceed as before. 

S. The square root of a common fraction is evidently the square root of 
each term. When these terms are not perfect squares, r^uce the fraction 
to a decimal, and extract the root. When a number is not a perfect 
square, annex periods of ciphers and carry the root on to decimals. 

4. By squaring 1, .1, .01, etc., we see that the square of a 1' = 1 
derimcd contains tuHce as many decimal places as the decimal, .!> = .01 
hence to extract the square root of a decimal, we point off .01> ss .0001 
the decimals into periods of two figures each, cof inking from the 
decimal point, and proceed as in whole numbers. 



WBITTEN EXERCISES. 

Extract the square root of 

1. 256. Ans. 16. 

2. 625. Ans. 25. 
8. 729. Ans. 27. 

4. 1296. Ans. 36. 

5. 2401. Ans.i^. 

6. 4096. Ans. 64. 
Find the square root of 



7. 59049. 

8. 46656. 

9. 117649. 

10. 262144. 

11. 390625. 

12. 6764801. 



18. -Hi. 

!*•«*. 

10. iM|. 

17. .2209. 

18. .3136. 

19. .0729. 
^0. .015625. 



Ans. -J-J-. 
Ans. \\. 
Ans. ^. 
Ans. f^. 
Ans, .47. 
Ans. .56. 
Ans. .27. 
Ans. .125. 



Ans. 243. 
Ans. 216. 
Ans. 343. 
Ans. 512. 
Ans. 625. 
Ans. 2401. 

.^718. .256. 
Ans. 7.29. 



21. .065536. 

22. 53.1441. 
28. 167.9616. Ans. 12.96. 

24. 4304.6721. Ans. 65.61. 

25. 5. Ans. 2.236+. 

26. |. Ans. .81649+. 

27. ^. Ans. .37966+ 
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APPLICATIONS OP SQUARE ROOT. 

635. The Applications of Square £oot to problems 
involving geometrical figures are extensive. 

030. The Side of a square is equal to the square root of 
its area. 

WBITTElf EXERCISES. 

1. A man owns a farm in the form of a square which cou- 
tains 10 acres ; how many rods in length or breadth is it ? 

Solution. — ^The 10 acres equal 10 X 160, or 1600 sq. nt; extracting 
the square root, we have 40 roos. 

2. A man has a square lot of land containing 1440 acres ; 
how many rods in length or breadth ? Ans. 480 rods. 

3* A man has a rectangular board 128 in. long and 32 in. 
wide, from which he makes a square table as large as possi- 
ble ; required its length. Ans. 64 in. 

4. A general trying to mass his army into a solid square 
of 80 on each side, found he lacked 500 men to complete tb 
square ; how many men in his army ? Ans, 5900. 

5* A general attempting to draw his army of 9480 men 
into a square found he had 71 men over; required the num- 
ber of men in rank and file. Ans. 97. 

6. What would it cost to fence a square lot, containing 
160 acres, at the rate of $4 per rod? Ans. $2560. 

Im A general drew up his army of 27175 men in three 
equal squares, and found he had 168 over in the first, 132 in 
the second, and lacked 200 in the third ; w^hat was the num- 
ber of men in the side of each square f Ans. 95. 

RiaHT-ANQLED TRIANGLES. 

037. A Right- Angled Triangle is a triangle which hae 
one right angle. 

038. The Base of a triangle is the 
side on which it stands ; as AB. 

039. The Perpendicnlar is the ^ 

aide which forms the right angle with 
(he base ; as BC. 
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640. The Hypothenuse is the side opposite the rfghi 
angle ; as AC. 

041. The Principles of right-angled triangles are as fol* 
lows: 

PRIIfGIPI.ES. 

1. The square of the hypothenuse equals the sum of the 
squares of the other two sides. 

2 . Hence, the square of either side equals the square of 

the hypothenuse, diminished by the square of the other side. 

Note. — The smallest Integers which can express the relation of the three 
sides of a right-angled triangle are 3, 4, and 5. We may have- an infinite 
number of right-angled triangles with their sides in this relation. Other 
relations are 5, 12, and 13 ; 8, 15, and 17, etc. 

WRITTElf EXERCISES. 

1. The two sides of a right-angled triangle are 51 and 68 
inches respectively ; required the hypothenuse. 

SoLiTTiON.— Hypothenuse=v^51*+68*= V^7225 = 85, Ada. 

2. The hypothenuse of a right-angled triangle is 115, the 
base 92; what is the perpendicular? Ans, 69. 

8. A ladder 65 ft. long is placed against a house so that 
its foot is 25 ft. from the house ; how high does it reach ? 

Ans. 60 ft. 

4. A rectangular lot of land is 1080 rods long and 810 
rods broad ; what is the distance between two opposite cor- 
ners? ^ns. 1350 rods. 

6. Two vessels sail from the same port, one sails north 3 
miles an hour, the other west 4 miles an hour; how far are 
they apart in 2 days ? Ans, 240 miles. 

6. A ladder 82 ft. long stands close against a building ; 
how far must it be, drawn out at the bottom that the top 
may be lowered 2 feet? Ans. 18 ft. 

7. A pole was broken 52*ft. from the bottom, and fell so 
that the end struck 39 ft. from the foot ; required the length 
of the pole. Ans. 117 ft. 

8. A ladder 130 ft. long, with its foot in the street, will 
reach on one side to a window Y8 ft. high, and on the other 
to a window 50ft. b\g\i\ ^\i^\.\^lVi^ width of the street? 



SIMILAR FIGURBS. 867 

SIMILAR FIGURES. 

04I3. Similar Figures are those which have the same 
form. Thus, circles are similar figures ; also squares, etc. 

II43. The Principles of similar figures derived from 
geometry are as follows : 

PBINCIPIiKS. 

1. The areas of all similar figures are to each other as 
the squares of their like dimensions. 

2. Hence, the like dimensions of similar figures are to 
each other as the square roots of their areas. 

WRITTEN EXERCISES. 

1. The area of a rectangle is 270 and one side is 18 ; what 
is the area of a similar rectangle, the longer side being 24 ? 

Solution. — Since the rect- operation. 

angles are similar, their areas ^^a of 2d : 270 : : 24* : 18« 
are as the squares of their cor- . 

respondmg sid^; hence we Afea of 2d = -^5L^fl =, 480, Atw. 
have the proportion m the mar- 18' 

^in. Cancelling and multiply- 
ing, we have 480. 

2. There are two circular gardens, one 5 rods in diameter 
and the other 30 rods ; the second is how many times as 
large as the first ? Ans. 36 times. 

3. I have a lot 20 rd. long and 16 rd. broad ; what are the 
dimensions of a similar lot 4 times as large ? Ans. 40 ; 32. 

4. The area of a circle, whose diameter is 20 feet, is 314.16 
square feet; what is the diameter of a circle whose area is 
T8.54 square feet ? Ans, 10 ft. 

5. A farmer has a rectangular field 80 rods loug and 60 
wide ; what are the dimensions of another similar field con- 
taining 13^ acres ? Ans. 53^ rd.; 40 rd. 

6. If a horse tied to a post in the centre of a field by a 
rope 1 ch. 78 li., can graze upon an acre, what length of rope 
would allow it to graze upon 5^ acres ? Ans. 4 ch. 15^ li. 

7. If a pipe 1^ in. in diameter pour in a cistern 45 gal. in 
a given time, how much will a pipe 2 in. in diameter pour 
in, in the same time ? Ans. 80 gaL 

a 
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8. If a pipe whose diameter is 1.5 in. fill a cistern in 5 bomB, 
in what time will a pipe whose diameter is 3 in. fill the same 
cistern? Ans, labours. 

Suo. — It pouTB in 4 times as much, and fills it in | of 5 hours. 

9. Required the distance between a 

lower corner and the opposite upper 

corner of a room 48 feet long, 20 feet 

wide, and 39 feet high. 

Ana. 65 feet. 



\ 




\ 
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644. There are Two Methods of explaining the general 
process of extracting the Cube Root, called the Analytic or 
Algebraic Method^ and the Synthetic or Geometrical Method. 

645. The Analsrtic Method of cube root is so called 
because it analyzes the number into its elements, and derives 
the process from the law of involution. . 

646. The Oeometrical Method of cube root is so called 
because it makes use of a cube to explain the process. 

1. Extract the cube root of 91125. 



Analytic SoiiUnoN. 
—Since the cube of a 
number consists of three 
H/mes <u many pta/ies <u 
the number itself, or of 
three Hme8 as many less orie 
cr twOy the cube root of 
91125 will consist of two 
places, or of tens and 
units, and the number 
itself will consist of ten^ 
+ 3X tens^Xunits+Z 
X tensX units* -\-iinUtfi. 

The greatest number 
of tens whose cube is 
contained in 91125 is 4 
tens. Cubing the tens 
and subtracting, we have 
27125, which equals 3 X 
tens* X units + 3 X tens 



OPEBATIOK. 

91125(40 
40» = 64000 5 



trial divisor, 3 X 40» = 4800 

3X40X5= 600 

6«= 25 



true divisor, 5425 



27125 45 



27125 



SHOWN BY LETTERS. 

fi+ St* Xu+StX tt*+ tt» = 91125( 45 
t » = 40» =64000 

Zt*Xu+ZtXu* + ti»= 27125 
3<«X3X40* =4800 

3< X tt = 3 X 40 X 5 = 600 



tt' 



6* 



= 25 



(Zt*+ 3£ X tt + tt«)Xtt = 6425 X 6 =27129 



X ttwite* + ttnite*. Now, since 3 X tens* X units is much greater than 
fix tens X uniU^ + unit^y 27125 consists principally of. 3 times ten** X 
ufiiis,' hence, if we divide by 3 times tens'^ we can ascertain the unii. 
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8 lima tens* eqaals 3 X 40* =4800; dividiog by 4SO0, we find 1 he untlt 
k> be 5 We tlien find 3 times Imu X uni^ »|ual lo 3 X 40 X S = StiO, 
«iiduni/«'^5 — 5 and add n^ iheae aiid multiplying by uniUne liav* 
(3 i«w'+ 3 leiw X uniM + luiita') X nniU, which equals 8425 X 5 = 
271^ subtrai.tiug notlimg lemiuiu heoce the cube root of 911^3 is 4S 



Fg 1 



Fig. 3. 




6425 127125 



Fi%. 1 repreient the cnbe which 
coataino 91125 cubic nniw, then our 
object is to fiml the number of linear 
units in its edge. The number of 
lerma in (he root, found as ijefore, is 
two. The s;real*fit number of tens 
whose cnbe is contained in the given 
number is 4 tens. Let A, Fig. 1, re- 
present ft cnbe whone fides are 40, 
Its conlenls will be 40> ^ 6400O. Subtrselint; 64000 from 61125 w« 
find a remainder of 27125 cubic units, wliich by removing the cubj 
A from Fij^. 1, leaves a solid represented by Fig. 2. 

Innpecting this solid, we perceive that the crenter part of it consiaU 
of the three reclanguliir slalxi, B, C, and D. each of which is 40 units in 
length and breadth, hence if we divide 27125 bv the sum of the area* of 
one face of each regarded ns a base, we can ascertain their thit knitis. 
The area of a iaoe of one slab U 40" = 1600, and of the three, 3x 160n, 
= 4800, and dividing 27125 by 4S00 we have a quotient of 5, hence 
the thieknew of the slab is 5 mills. 

Removing the rectangular Riabs, there remain three otherrectanciilai 
wdids, E, F, G.ns shown in Fig. 3. each of whiph is 40 units long and fi 
units thick, hence the surface of a face of each is 40 X 5=200 square units^ 
■nd of Ihe three ilis3x40x5 = 600 aquan ludxa. 
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Finally rsmoving E, F, and G, there remains only the little comei 
cube H, l^'ig. 4, whose sides are 5 units, and the surface of one of its faces 
5^=^25 square units. We now take the sum of the surfaces of the solids 
remaining after the removal of the cube A, and multiply this by the 
common Uiickness, which is 5, and we have their solid contents equal -to 
(4800 + 600 -f- 25) X 6 = 27125 cubic units, which, subtracted from the 
number of cubic units remaining after the removal of A, leaves no re- 
mainder. Hence the cube which contains 91125 cubic units is 40-4* 5, 
or 45 units on a side. 

Note. — This can also be explained by building up the cube instead of 
separating it into its parts, for which see Manual. 

€ML7» We will now solve a problem with three figures ia 
the root, indicating the solution by means of letters, and ab- 
breviating the operation as in practice. A point like a period 
indicates the multiplication of the letters. 



SHOWN BY LETTERS. 



Mu 
14348907(243 
A3s:2008s= 8000000 



OPERATION AS IN PRACTICE. 

14-348-907(248 
23== 8 



3^2=3X2002 =120000 

8A.< = 3X200X40= 24000 

t»=s402 s _1600 

145600 



6348907 



5824000 



22X300 = 1200 

2X4X30= 240 

42=_16 

1456 



6348 



5824 



3(A+O2=8X2402 sz 172800 

ff(A+0 u=8X240 X 8 =: 2160 

u2»32 s 9 



174969 



524907 



624907 



242X800 = 172800 

24X8X30 = 2160 

32= 9 



1524907 



174969>524907 



Notes. — 1. By the geometric method, when there are more than two fig- 
ures we remove the first cube, rectangular slabs and solids, and small cube, 
and we have remaining three slabs, three solids, and a-small cube, as before. 

2. The method employed in actual practice is derived from the other by 
omitting ciphers, using parts of the number instead of the whole numler 
each time we obtain a figure of the root, etc. It will also be seen that )y 
separating the number into periods of 3 Jiffurea eachy we have the nurnber jf 
places in, the rooty the part of tlie number used in obtaining each figure of 
the root, etc. 

Rule. — I. Begin at units and separate the number into 
periods of three figures each, 

II. Find the greatest number whose cube is contained in 
the left hand period^ write it for the first term of the rttot, 
subtract its cube from the left hand period^ and annex tlie 
next period to this remainder for a dividend, 

III. Multiply the square of the first term of the root by 300 
for a TRIAL DIVISOR ; divide the dividendby ity and the result 
will be the second term of the root. 

IV. To the trial dimsor add ^^ Utae* iKe "product of the 
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^b^^ond term of the root by the first terra, and aUo the square 

Of tne second term ; their sum vnll he the true divisor. 

"^ Multiply the true divisor by the second term of the root • 

stubtract iL"* product from, the dividend^ and annex the nea^ 

♦ of '■'»'/ ybr another di\)id^nd. Square the root now founds 

multiply by 300, and find the third figure as bef or e^ and thug 

continue until all the periods have Oej*." **^^d. 

^OTES. — ^1. If the product of the true divisor by the te»«n of the root ex 
c.t}c<ifi the divideDd, the root must be diminished by a unit. 

2. When a dividend will not contain a trial divisor, place a cipher in the 
t\nj%. Aiid two ciphers at the right of the trial divisor, biing down the next 
period, and proceed as before. 

3. To find the cube root of a common fraction, extract the cube root of 
both terms. When these are not perfect cubes, reduce to a decimal aL a 
then extract the root. 

4. By cubing 1, .1, .01, etc., we see that the cube of a 
denrnal contains three times as many decimal places as the 
decimal ; hence, to extract the cube root of a decimal, 
we point off the decimal in periods of t\ree figures each, 
counting from the decimal point. 



1» = I 
.13 =..001 
.01* =r .OOUOOl 



Find the cube 

1. 15625. 

2. 19683. 
8. 42875. 
4. 54872. 
6. 74088. 
0. 175616. 

■ 7. 300763. 

8. 405224. 

9. 571787. ' 

10. 857375. 

11. 1860867. 



. WRITTEN 

root of 

Ans. 25. 
Ans, 27. 
Ans. 35. 
Ans. 38. 
Ans. 42. 
Ans. 56. 
Ans. 67. 
Ans. T4. 
Ans. 83. 
Ans. 95. 
Ans. 123. 



EXERCISES. 



12. 
13. 
14. 
15. 
16. 
K17. 
18. 
19. 
20. 
21. 
22. 



2571353. 
1124864. 
41063625. 
130323843. 

389.017. 



Ans. 137. 
Ans. 104. 
Ans. 345. 
Ans 507 
Ans. If 
Ans. 7.3. 



259.694072. ^n«. 6.38. 

4. Ans. 1.5873-I-. 

5. Ans. 1.7099+. 

6. Ans. 1.8171+. 
f Ans. .873+. 



NEW METHOD OF CUBE ROOT. 
648. The New Method of extracting cube root is shorte 
and more convenient than the ordinary method. The abbre- 
viation consists in obtaining the true and trial divisors bv a 
law which enables us to use our previous work. 

Note. — This motliod seems to have been approximated by several writers, 
although I have uot Ibuud any who present it in the form in which it \% 
here fifivtsn. 
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1. Extract the cube root of 14706125. 



1st coii. 
2 
4_ 

54 
_8^ 

725 



OFEAATION. 
2l> COL. 

12 . . U d. 
2§6 



14*706125(245 
8 



1456 c. D. 
16 



6706 
5824 



1728 . . t. d. 
3625 

176425 c. D. 



882125 



882125 



Solution. — We find 
the number of figures 
m the root^ and the first 
term as before. We 
write 2, the fiiist term 
of the root, at the left, 
at tlie head of Ck)l. 1st ; 

5 times its square, with 
two dots annexed, at tjie 
tiead of (Jol. 2d ; its cube 
ander the first period; 
then subtract and annex 

the next period for a dividend and divide it bj the number in Ck)l. 2d, 
as a trial diviaar, for the second term of the root. 

We then take 2 times 2, the first term, and write the product 4 in CoL 
Ist, under the 2, and add ; then annex the second term of tlie root to the 

6 in Col. 1st, making 64, and multiplj 64 b j 4 for a correction, 
which we write under tJie trial divisor; and adding the correction to the 
trial dimaoTf we have the cornpUU dufinoTf 145(). We then multiplj the 
complete divisor by 4, subtract the product from the dividend, and 
annex the next period for a new di^Htdend. 

We then square 4, the second figure of the root, write the square under 
the compute divisor, and add the correction^ the complete divisor and the 
aauare for the next trial divisor, which we find to be 1728. Dividing b/ 
tne trial divisor, we find the next term of the root to be 5. 

We then take 2 times 4, the second terra, write the product 8 under 
the 64, add it to 64, and annex the third term of the root to the sum, 
72, making 725, and then multiply 725 by 5, giving us 3625 for the 
next correction. We then find the complete divisor, by adding the correc- 
tion to the trial dufisor; multiply the complete divisor by 5, and subtract^ 
and we have no remainder. 

Note. — The correctness of this method may readily be seen by ufiing 
letters, and following the changes indicated in the solution. 

Rule. — I. Separate the number into periods of three Jig- 
ures each; find the greatest number whose cube is contained 
in the first period, and write it in the root. 

II. Write the first term of the root ai the head of the \si 
Col, ; 3 times its square, with two dots annexed, at the head 
of 2d GoL, and its cube under the first period ; subtract^ 
and annex the next period to the remainder for a dividend ; 
divide by the number in 2d Column as a trial divisor, 
and place the quotient as the second term of the root, 

III. Addfturice the first term of the root to the number m 
the first column ; annex the second term of the root, multi" 
ply the result by the second term, and write tht product 
under the trial dimsor /or a correction ; add the corrs^ 
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riON to the TBiAL DiYisoB, and the result will he the com- 
plete DIVISOR ; multiply the complete divisor hy the last 
term of the root, subtract the product from the dividend, 
and annex the next period to the result for a new dividend. 

IV, Square the last term of the root, and take the sum 
of this SQUARE, tJie last complete divisor, and the last cor- 
rection, annexing two dots for a new trial divisor; 
divide the dividend hy this for the next term of the root, 

V. Add twice the second term of the root to the last num^ 
her in. the first column; annex the last term of the root to. 
the sum, multiply the result hy the last term, and write the 
product under the last trial divisor for a correction ; add 
the correction to the trial divisor, and the result will he 
the COMPLETE DIVISOR ; use this as hefore, and thus continue 
until all the periods have heen used. 

Note. — This rule is indicated in the following formula : 

1. True Divisor — trial divisor -♦- product. 

2. Trial Divisor = product + true divisor + square. 

Extract the cube root of 



2. 12326391. Ans. 231. 
8. 34965783. Ans. 327. 
4. 41063625. Ans. 345. 



6. 277167808. Ans. 652. 

6. 633839.779. Ans. 85.9 

7. 4.080659192. Ans. 1.598. 



Note. — For other methods of extracting the cube root see Brooki*% 
Higher Arithmetic. 

APPLICATIONS OF CUBE ROOT. 

649. The Applications of cube root to problems in- 
volving geometrical volumes, such as cubes, parallelopipe- 
doDS, spheres, etc., are extensive. 

650. The Edge of a cube is equal to the cube root of it» 
contents. 

WRITTEN EXERCISES. ~ 

1. What are the dimensions of a cubical chest which shall 
contain 64000 cubic feet ? Ans. 40 ft. 

2« Required the number of square feet in one face of a 
cubical block whose con nts are 405224 cu. ft. Ans. 5476. 

3. What is the entira surface of a cube whose cubit;a] 
contents are 91125 cubic feet? Ans. 12150sq. ft. 
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4. What is the edge of a cube which shall contain as muck 
as a solid 20 ft. 6 in. long, 10 ft. 8 in. wide, and 6 ft. 9 iu. 
hi^h ? Ans. 11.4 ft.—. 

5. What is the depth of a cubicaj cistern which shall 
contain 200 gal. (231 cu. in.) of water ? Ans, 35.9 in.— 

6. A farmer had a cubical bin which contained 50 bush- 
els of grain ; what was its depth ? Ans. 3.962 ft.+. 

7. What would it cost to plaster the bottom and sides of 
B cubical reservoir which contains 100 barrels of water, at 
6 cents a square foot? Ans, $16.85. 

SIMILAR VOLUMES. 

651. Similar Volumes are such as have the same shape, 
but differ in size ; as, cubes, spheres, etc. 

652. A Dimension of a volume is a length, breadth, 
height, diameter, radius, circumference, etc. 

653. The Principles of similar volumes are derived 
from geometry. 

PBiai€IPl4ES. 

1. Similar volumes are to each other as the cubes of their 
iik^ dimensions, 

2. Like dimensions of similar volumes are to each othp.r 
as the cube roots of those volumes, 

WRITTEN EXERCISES. 

1. A man has two balls, one 6 in. in diameter, the other 
2 in. ; the first is how many times as large as the second ? 

Solution. — By the principle above operation. 

we have the proportion 1st : 2d : : 6* : 2* ; Ist : 2d : ; 6* : 2* 
and since the first term eq^uals the 2d lst==2dX?#)' =2dx^* 
term multiplied by the ratio of the 3d l8t=2dx27 
to the 4th, we have Ist term =2d term 
multiplied by the ratio of 6* to 2*, 

which is 2d term X (f)', or 2d X3', or 2dx27. Hence the 6vBt 
is 27 times as large as the setond. 

2. Required the relation of two cubes whose dimensions 
are Sin. and 15 in. respectively. Ans, 2d is 125 times 1st. 

8. If a ball 3 ip. in diameter weigh 9 pounds, how much 
will a ball 4 in. in diamelex >NVi\^\i1 An^, 21^ lb. 
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4. If a cubical box 4 ft. long, hold 51.43 bu. of grain, how 
much will a cubical box 6 ft. long hold ? Arts, 173.58 bu. 

5. If a haystack 12 feet in diameter contain 15 tons, what 
is the diame^.er of a similar stack of 120 tons ? Arts. 24 ft. 

6. If a man 5 ft. high weigh 150 lb., what is the weight of 
a man of similar build whose height is 6 ft? Ana, 259^ lb. 

7« The sun is 885680 miles in diameter, and the earth 
7912 miles; the sun is how many times as large as the 
earth? Jns. About 1123. 

8. There are two balls whose diameters are respectively 
3 in. and 4 in. ; what is the diameter of a ball whose contents 
are equal to them both ? Arts, 4.5 in. nearly. 

Suo. — Cube 3 and 4, take their sum, and then compare this with either 
of the given balls. 

HIGHER ROOTS. 

034. Any root whose index contains only the factors 2 
or 3 can be extracted by means of the square and cube root 
according to the following principle ; 

PBIBTCIPIiE. 

A root of a number equals a root of a root of the number^ 
in which the product of the indices of the two latter roots 
equals the index of the former. 

Since the square of the cube of a number equals the sixth power, 
the .sixth root of a number equals the square root of the cube root oi 
the number, and the same is true in any other case. 

WRITTEN EXERCISES. 

1. Extract the sixth root of 4096. 

Solution. — To find the sixth root of 4096 we first extract the square 
root, which we find to be 64, and then find the cube root of 64, which is 
4. Hence the sixth root of 4096 is 4. 

•Required the value of 

2. ^625? Ans, 5. 
8. ^7297 Ans. 3. 
4. 4/20736. Ans. 12. 



5. ^390625. Ans, 5 

6. ^262144. Ans.^, 

7. ^^IQfVmo: Ans. 4. 



NoTB — For a general rule of Evolution see Brooks^s Higher irithnieite. 
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SECTION XI. 

ARITHAIETICAL AND GEOMETRICAL 

SERIES. 

OISS. A Series is a succession of numbers, each derived 
horn the preceding by some fixed law. 

OS6. The Terms of a series are the numbers which 
compose .it The Extremes are the first and last terms ; 
the Means are the terms between the extremes. 

657. An Ascending Series is one in which the terms 
increase from left to right ; a Descending Series is one in 
which the terms decrease from left to right. 

NoTB. — There are many differeDt kinds of series ; the only two suitable 
for arithmetic are Arithmetical and Geometrical Series, lliese series are 
usually called Progressiofis, 

ARITHMETICAL PROGRESSION. 

658. An Arithmetical Progression is a series of num- 
bers which vary by a common difference; as 3, 5, 7, 9, etc. 

659. The Common Difference is the difference between 
any two consecutive terms ; thus, in the above series the 
common difference is 2. 

660. The Quantities considered are five, any three of 
which being given, the others may be found. • 

QUANTITIES CONSIDERED. 

1. The first term. 3. The common difference. 

2. The last term. 4. The number of terms. 

5. The sum of all the terms. 

CASE I. 

061. Givetif the first term^ tlie common differencCf 
afid tlie number of term.s, to find the^iast term. 

1. The first term is 3, the common difference 2, and niim- 
her of terms 10 ', required the last term. 
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Solution. — The first term is 3, the sec- operation. 

ond term equals 3 plus (wice the common 2d = 34- 2 =5 

difference, the third term equals- 3 plus 3d = 34-2x2 ==7 

twice the common difference, etc.; hence 4th = 34-2x3 = 9 
the tenth term equals the first term plus hencel0th=3-f-2X9=21, 
nine times the common difference, which 
equals 3+2x9 = 21. 

Rule. — The last term equals the- first term increased by 
the common difference multiplied by the number of terms 
less one. 

Note. — In a descending scries we must subtract instead of adding. 

2. Given the first term 4, the common difference 3, to find 
the 12th term. Ans, 37. 

3. The first term is 3, the common difference 4 ; what is 
the 22d term ? Ans. 87. 

4. Required the 76th term of a descending series, the 1st 
term being 80 and common difference f . Ans, 30. 

5. A man boaght 50 yards of 'muslin at ^ cent for the 
first yard, 1 cent for the second, 1^ for the third, and so on ; 
what did the last yard cost ? Ans, 25 cents. 

6. The amount of $100 at 5 per cent, for 1, 2, 3, etc., 
years, is respectively $105, $110, $115, etc. ; what is the 
amount for 25 years ? Ans. $225, 

CASS n. 

062. CH^ven^ the last term, the common difference, 
and the number of terms, to find the first term* 

!• Required the first term, the last term being 41, the 
number of terms 20, and the common difference 2. 

Solution. — From the rule in Case I., we operation. 
have 41 ^s: Ist term +19 times 2, hence we 41 == l8t + 2 X'19 
find first term =41 — 19 X 2 = 3. lst = 41 2 Xl9 = 3. 

Rule. — The first term equals the last term^ diminished by 

the common difference multiplied by the number of terms 

less one. 

S« Required the first term, the last term being &5, com' 
mon difference 5, and number of terms 18. Ans. 10. 

3. A woman bought 25 yards of muslin at the rate of 25 
cents for the last yard. 24^ for the next to the last, and so 
on, what did the first yard cost? An%. \^ ^ifc>iN»»* 
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4. A man traveled for 10 days, trayelin^ 2^ miles furthei 
each day, and oa the last day he went 32^ miles ; Low far 
did he travel the first day ? Ans, 10 miles. 

CASE in. 

663» Oivetif the first term, the last term, and the 
number of tertns, to find the common differetice. 

1. What is the common difference, if the first term is 7, 
the last 799, and the number of terms 100? 

Solution.— By Case I. we have 799 = 7 ofebatiok. 

+(99 times the common difference); hence the 799 = 7 -J_ 99 >^ dijgf, 
common difference equals (799 — 7) -=- 99, ^^^ ^ 

which equals 8. diflr.= irrJZJ = 8 

99 

Rule. — The common difference equals the difference of 
the extremes divided by the number of terms less one. 

2. What is the common difference, if the first term is 4, 
the last 76, and the number of terms 25 ? Ans. 3. 

3. The amount of $100 at 5% for 25 years is $225 ; what 
is the annual interest? Ans. $5. 

4. The youngest of 11 children is 26 and the oldest 46 
years old, their ages being in arithmetical progression ; what 
is the common difference of their ages ? Ans. 2 years. 

CASE IV. 

664. Given f the first term, tlie last term, and tfte 
conitnon difference, to find the number of terms* 

1. What is the number of terms, if -the first term is 100, 
the last term 8, and the common difference 4 ? 

Solution. — By Case II. we have 100 = 8 opebation. 

'\- (No. of terms — 1) x4; from which we 100=8+ in 1) X 4 

have (No. of terms —.1) X 4 = 100 — 8 ; and /*,_ 1 W 4 IftO— « 

No. of terms — 1 = (100- 8) -5- 4, or No. of ^ 100-8 

terms=(100— 8)-i-4 +1=24. n = — j— +1=24 

Rule. — The number of terms equals the difference between 
(Tie extremes divided by the common difference, plus one. 

2. What is the number of terms, if the first term is 5, the 
last 397, and the common difference 7 ? Ans. 57. 

8* In what time w\\\ %'iQQ ^\. ^ ^^t cent, simple interest 
amount to $344 ? Atv», VL^^-saw. 
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4. A laborer received 75 cents the first day, 85 cents the 
second, and so on till he received $3.75 a day ; how many 
days did he work ? Ans, 31 days. 

CASE V. 

005. Given, the first term, the last term, and the 
number of terms, to find the sum of tlie series, . 

1. Given the first term 2, the last term 18, and the num- 
ber of terms 5, to find the sum of the terms. 

Solution. — To derive the operation. 

rule, we find by Case III. the gu^ ^ 2 + 6+10 + 14+18 

common diflerence to be 4 Sum = 18 + 14 + 10+ 6 + 2 

Writinsr the series in its natural. — 

and ihl in an inverted order; 2 X Sum = 20 + 20 + 20+20+20 

we take the sum of the two series, 2 X Sum = 20 X 5 = (2 + 18) X 5 

and we have twice the sum, equal 2+18 

to 20 taken 5 times, that is, Sum = — - — X 5 = 50 

(2 + 18) X 5; hence, the- sum ^ 

equals i of (2+ 18) Xo, which 

equals 50. Now (2+ 18) is the 8um of the extremes, and 5 is the number 

oj terms ; hence we have the following 

Rule. — The sum of an arithmetical series equals half the 
sum of the extremes multiplied by the number of terms. 

2. The first term equals 3, the last term 65, and number 
of terms 20 ; required the sum of the terms. Ans. 680. 

3. How far can I walk in 8 days, going 25 miles the first 
day, and increasing the rate 4 miles a day? Ans. 312 mi. 

4. A merchant paid 2 cents for the first yard of cloth, 5 
for the second, 8 for the third, etc.; how much did he pay 
for 75 yards? Ans. $84.75. 

5. Uow many strokes, beginning at 1 o'clock, does the 
hammer of a clock strike in 6 hours? How many in 12 
hours? Ans. 21; 78. 

6« 100 apples are placed in a row 2 yards apart, the first 
being 2 yards from a basket ; how far will a boy travel, 
starting from the basket, to gather them singly into the bas- 
ket ? ^n«. 11 mi. 152rd. 4 yd. 

7. A body will fall 16^*^ ft. in 1 second, 3 times as far the 
next, 5 times as far the third, etc.; how far will it fall in a 
minute ? Ans. \Q m\. ^^^^x^. 
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GEOMETRICAL PROGRESSION. 

096. A Oeometrical Progression is e, sdries of zraai* 
bers which vary by a oommou multiplier; as, 2, 6, 18, 54, etc. 

667. The Bate or Batio is the common multiplier ; thus, 
in the above series, the rate is 3. 

668. In an Ascending series, the rate is greater than a 
unit ; in a Descending series, the rate is less than a nnit. 

669. The Quantities considered are five, any three of 
which being given, the others may be found. 

QUANTITIES CONSIDERED. 

1. The first term, 3. The number of terms, 

2. The last term, 4. The rate, 

5. The sum of the terms. 

CASE I. 

670. Criven, the first term^ the rtUe, and the num- 
ber of terms, to find the Uist term. 

1. The first term equals 2, the rate 3, and the number of 
terms 8 ; required the last term. 

Solution. — The 2d term equals operation. 

2x3; theSd term equals 2X3 mul- 2d = 2 X 3 

tiplied by 3; or 2X 3*, which is 3^j^2 x 3* 

the Ist term into the second power ^^ __. 2 ^ 3* 

of the rate; the 4th term equals ^^^^ 8th^2X 3^ = 4374 

2X3* multiplied by 3, or 2X 3». . • 

winch is the 1st term into the 3a 

power of tlie rate ; hence the 8th term equals the first term into the 7th 
power of the rate, or 2x3^, which equals 4374. Hence the 

Rule. — The last term equals the first term multiplied by 

the rate raised to a power one less than tJie number of terms. 

Note. — ^The table of compound interest, Art. 511, can be derived from thii 
case, 1 plus the rate per cent, being the rate, 

2. The first term of a geometrical series is 3 and the rate 
2 ; what is the lOth term ? Ans, 1536. 

8. The first term of a descending series is 64, and the rate 
is ^ ; what is the 14th term ? Ans. yj^. 

4. The first term of a series is 2187. the rate is ^ ; required 
the 12th term. An^, ^. 
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5. The first term of a geometrical series is 1 and the rate 
2 ; what is the 30th term ? Ans. 536870912. 

6. The first term of a geometrical series is 1 and the rate 
3 ; ^hat is the 21st term ? Ans. 3486784401. 

7. A merchant doubles his capital ever j 4 yr.; if he begins 
with $5000, how much has he at the end of 16 yr.? 

Ans, $80000. 
8« A man bought 20 horses, agreeing to pay for them all 
as much as the last horse would cost, at the rate of 2 cents 
for the first, 4 cents for the second, 8 cents for the third, 
etc.; what did they cost? Ans. $10485.76. 

CASE n. 

071» Given, the first term^ the rate, and the last 
tenn or number of terms f to find the sum of tlie terms* 

1. The first term is 2, the rate is 3, and number of terms 5 ; 
required the sum of the terms. 

Solution. — Writing ofebatiok. 

the series expressing the Sum =2+ 6+ 18 + 64+ 162 

gum, and then multiply- Sum X 3== 6+18 + 64+162 + 486 

ing by the rate and tak- •; — ~r -r^ — -^ 

ing the difierence of the twice the 8um= j|^~| 

two series, we have ten'ce Sum= =212 Ant 

the eum equals 486 — 2, 2 ' 

and the sum equals \ of 

486—2, which is 242. In this solution we observe that 486 is the last 

term, multiplied by the rate, and that this is diminished bj the first term, 

and the diilerenoe divided bj the rate minus one ; hence we have tlit: 

following I 

Rule. — To find the sum, multiply the last term by the 
rcUe, subtract the first term, and divide the remainder by 
the rate diminished by unity. 

Note. — In a decreasing series we subtract tlie last term multiplied b^ 
the rate from the first term, and divide by 1 minus the rate. 

2. The first term is 4, the rate 5, and the last term 500 \ 
required the sum of the terms. Ans, 624. 

3. The first term of a decreasing series is 64, the rate \, 
the last term 2 ; what is the sum ? ^nd. 126. 

4. The first term of a decreasing series is 243, the rate ^; 
what is the sum of 5 terms? Ans, 363 

6* A* man bought 12 yards of cloth, giving Locot Dor. tbs 
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firsi yard, 3 cents for the second, 9 cents for the third, etc. ; 
how much did It cost? Ans, $2657.20. 

6« A mother gave her daughter 1 cent at birth, doubling 
it on each succeeding birthday ; how much was the daughter 
worth when she became 21 yr. of age? Aiis. $20971.51. 

7. A lady thinkiug $1^ a yard too much for a silk dress 
ccntaining 15 yards, agreed to pay 1 cent for the first yara, 
3 cents for the second, etc. ; which price was the greater and 
bow much ? A7ii5. 2d, $71722.03 more. 

8. A man wishing to buy a horse, refused to give $250, 
but agreed to pay If for the 1st nail in his shoes, 2/ for 
the 2d, 4 f for the third, etc. ; what did the horse cost, there 
being 32 nails in his shoes? Ans, $42949672.95 

INFINITE SERIES. 

673. An Inflnite Series is a series in which the num. 
ber of terms is infinite. 

673» In a descending series of an infinite number of 
terms, the last term becomes so small that it may be consid- 
ered zero ; hence the above rule becomes 

Rule. — The sum of an ivjinite series equals the first term^ 
divided by a unit minus the rate. 

!• What is the sum of the infinite series 1, J, ^, ^, etc. 

Solution. — In this series the first operation. 

term is 1, and the rate ^, and the last -^ ^ 

term is regarded as zero ; hence we have Sum = • -==--= 2, Ans. 

the sum of the series equal to 1 divided ^ i » 

by 1 — J or 1 -5- J, which is 2. 

2. Sum of the infinite series ^, ^, ^, y^, etc. ? Ans, 1. 

3. Sum of the infinite series ^, ^, ^, -^^ etc. ? Ans, ^. 

4. Sum of the infinite series ^, |, -j^, ^, etc.? Ans, ^. 

5. A ball falls 8 ft. to the floor and bounds back 4 ft., then 
falling bounds back 2 ft., and so on ; how far will it move 
before coming to rest ? Ans, 24: feet. 

6. A hound and fox, 1 rods apart, run so that when the 
hound runs 10 rods the fox runs 1 rod, etc. ; how far will 
the hound run to caleVi\.\iQ fox? ^tis. 11^ rods. 



ANNUITIES. 883 



SECTION XII. 
HIGHER PEECENTAGE 

ANNUITIES. 

674. An Annuity is a sum of money to be paid annu- 
illy, or at some other regular interval of time. 

675* An Annuity Certain begins and ends at fixed 
times. A Perpetuity is an annuity which continues for ever 

676. A Contingent Annuity begins or ends with some 
uncertain event, such as the birth or death of one or more 
persons. 

677* An Immediate Annuity begins immediately. A 
Deferred Annuity^ or Annuity in Reversion, begins at somt 
future time. 

678. The Forborne, or Final Value, is the sum of tht 

amounts of all the payments on interest from the time each 
is due to the end of the annuity. 

679. The Present Value i^ such a sum as put at inter* 
est for the given time and rate, will amount to the final 
value. 

680. Annuities are estimated at both simple and -com- 
pound interest. We will give two cases under each. 

Notes. — 1. An Annuity is a periodical Income. Such incomes may bt. 
secured by the payment of a certain sum of money. They may be obtained 
of Trust Companies, It is a popular form of investment in the National 
Debt of England. 

2. The advantage of such an investment is that a larger rate of interest 
is received, since the capital invested is not to be rctunied. An old persuD 
m«y receive a very high rate on such an investment. 

ANNUITIES AT SIMPLE INTEREST. 

CASE I. 

6^1* To find the amount, or final value of an aii- 
nuity at simple interest* 

1. What will be the amount, or final value of an annuity 
of $200 in 5 years, at 6 per cent. ? 
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Solution. — If left unpaid until operation. 

the end of 5 years, the last payment j^t ^^j^ ^ |200 4-12x4= S24S 
*will be $200 without interest, the S2004-$248 

4th payment will have become $200 Sum = -^-^ — x 6 =$1120 

plus the interest for one year, which ^ 

IS $212 ; the 3d payment will have 

become $200 plus the interest for 2 yr., which is $224 ; the 2d pavment 
$236, Uie 1st payment, $248, and the sum of these payments will be the 
final value or amount, which we find is $1120. These sums form an 
arithmetical series, of which the first term is the annuity, $200, the com- 
mon difference is the interest for 1 year, the number of terms is the time 
in years, and the sum of the terms is the final value. Hence we have 
the following 

Rule. — Take the annuity for the first term, the interest 

for 1 year for the common difference^ and the tim^ for the 

number of terms ; find the last term and then the sum, of 

the terms ; this sum will he the final value. 

Note.— When the payments are made semi-annually, quarterly, etc., 
che number of such periiMis will be the number of terms, and the interest 
Cor such time will be the common difference. 

WBITTEM EXERCISES. 

2. An annuity o^ $400 was unpaid for 7 jr. ; what was 
then due, interest at 6% ? Ans. $3304. 

8« An annuity of $600 was unpaid for 5 yr. ; ' what wag 
Uien due. Interest at 4 per cent. ? Ans, $3240. 

4* What is the final value of an annuity of $580 for 8 yr.^ 
M 5 per cent. 1 Ans. $5452. 

5«^ A bought a house for $4000 and agreed to pay $500 
annually ; now if he neglects to pay what is due yearly, 
what wiU bo the sum due at the end of 8 yr., interest 6% ? 

Ans. $4840. 

CASE n 

G8^. To find the present value of an annuity at 
shnple interest* 

1. What is the present value of an annuity of $200 for 
4 yr., at 6 per cent. ? 

Solution. — Since the present worth operatiok. 

of an annuitv js the present worth of Final value = $872 

the final value, we first find the final $872 * 1.24 $703 ?? I 

value by Case I., and then find the pres- 
ent worth of this by Art. 496. The 

final value we find is $872, and the present value of $872 Is $703.22. 
Heooe we hafr^ tlie fo\\ow\ii|^ 
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Rule. — Find the final value of the annuity by Case L 
and then find the present worth of that sum. 

WRITTEN EXERCISES. 

2. What must I pay for an annuity of $400 for 6 jr., at 6 
per cent. ? Ans, $2076.92. 

8. What is the present value of an annuity of $800 for 
10 jr., at 6 per cent. ? Ans. $6350. 

4. I have an annuity of $750 to run 12 yr., at 8% ; wiiat 
is its present value ? Ans. $6612.24. 

5. A rented his house for $80 a quarter ; what sum paid 
at the beginning of the year would pay it, interest at 8 per 
cent.? Ans, ?305.19. 

Note.— -Since the amounts form an arttlimetical series, the time, rate, and 
yearly payment may be found by the diiferent cases under Arithmetical 
Pro>^ressiou, and it is therefore unnecessary to treat them separately here. 

ANNUITIES AT COMPOUND INTEREST. 

683* Annuities are usually reckoned at compound inter- 
est instead of simple interest. 

CASE I. 

684« To find tJieftfuU vtUue of an annuity certain at 
ompound interest. 

1. What is the final value of an annuity of $300 for 4,yr., 

at 6% ? 

Solution. — At 6^ $1 gives an opebatiom. 

annual income of $.06, hence to give 300 _:. ^Qg ^ $5000 

an income of $300 it will require as »AOi»o^^4 '/>. t. ^ *^ 

many times $1 as .06 is contained ♦^•^^f?^ ^'^- ^^ ^^ ^ 
times in 300, which is $5000 ; and ^^^ 

if the annuity remains unpaid for 4 $1312.385 
yr. at 6%, the amount due will be 

tlie compound interest of $5000 for 4 yr. at 6%i which we find it 
$1312.39. Hence the following 

Rule. — Divide the annuity by the rate, and find the com- 
pound interest of the quotient for the given time and rate. 

Notes. — 1. Use the table, Art. 511, for finding the compound Interest. 

2., An annuity at compound interest is really a geometrical progressioDf 
the periodical payment being theyZrxt term, 1 plus the rate per cent., the 
raUf and the final value the tnitn of the seriM. The examples under thk 
case could therefore be solved by Case 11^ iu- Geometrical rrogresskMi^ b^dL 
much vuerk is ssv^d hy xtOag tte taMVi or tJdmxKnm^ \Titoe«iK.. 

17 
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WKITTEN EXERCISES. 

2. What is due me on an anauitj of |250, unpaid for 6 jr. • 
at 5 per cent. ? Ans, $1700.48. 

8. What is the final value of an annuity of $360 for 7 jr., 
at 6 per cent. ? Arts. $3021.78. 

4* Mr. B pajs $40 a jear for cigars ; how much more 
would he be worth at the end of 20 jears, bj investing thib 
sum at 8 per cent, compound interest ? Ans. $1830.48. 

5. Mr. A put $120 in a savings bank on thedaj his daugh- 
ter was 10 jears old, and the same sum on each subsequent 
birthdaj ; what will the daughter be worth when 21 jeara 
old, compound interest 6 per cent. ? Ans. $1904.39. 

CASE U. 

OSS« To find the present value of an annuity cer^ 
tain at conipownd interest, 

1. What is the present value of an annuitj of $300 for 4 
jr., at 6 per cent. ? 

Solution. — The final value operation. 

of this annuity, a^ found in Case Final value = $1312.39 

I., IS f 1312.39, and the present |j 312.39 ^ $1.262477 = $1039.53 
worth of this sum is the present 
worth required. The com- 
pound amount of $1 for the given rate and time, as given in the table, 
Art. 611, is 1.262477, hence the present worth of the sum is $1, and the 
present worth of |il312.39 is as many times $1 as $1.262477 is contained 
times in $1312.38, which is $1039.53. Hence the followmg 

Rule. — Find the final value as in the preceding case, and 
divide this sum by the amount of $1 at compound interest 
for the given rate and time, 

WRITTEN EXERCISES. 

2. What must I paj for an annuitj of $600, running 8 jr., 
at-6% oomp. int.? ^ns. $3725.88. 

3* Find the present value of an annuitj of $480 running 
10 jr., at 8% comp. int. Ans, $3220.84. 

*• A can rent his house for $450, pajable at the begin- 
ning of the jear, or $120 pajable quarterlj; which is the 
more profitable, monej worth 8 per cent. ? 

Ans. 2d, $6.93. 
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6« B bought a house for $6000 down, or equal install 

ments of $1200 a year, for 6 jr. ; which is the better for B, 

money being worth 6 per cent. ? Ans. 2d, $99.21. 

Note. — For a fuller discussion of Annuities see Broola'h Higher Ariih 
VMtie, 

INSURANCE. 

686. Insurance is a contract of indemnity for loss oi 
damage within a given time. It is of two kinds: Property 
Insurance and Personal Insurance, 

087. Property Insurance is security against loss by 
fire or transportion. Insuring anything is called '^ taking a 
risk." 

088. Property Insurance is of two kinds: Fire Insure 
ance and Marine Insurance. 

689. Fire Insurance is security against loss by fire; 
Marine Insurance is security against loss by navigation. 

690. The Insurer or Underwriter is the party or com- 
pany taking the risk. The Insured or Assured is the party 
protected. 

691. The Policy is the written agreement or contract 
between the insurers and the insured. 

69I3* The Premium is the sum .charged for insurance ; 
it is a certain rate per cent, of the amount insured. 

693. The Sum Covered by insurance is the amount in 
sured on a property. 

694. The Base is the amount insured on a property 
The Rate varies with the risk. 

The Bale of insurance is quoted as so many cents on the $100, or, as 
so much per cent. Policies are renewed annually or at stated periods, 
and the premium is paid in advance. Bisks are usually rated per 
annum. The rate for more than 1 yr. is determined by the followmg 
table: 

The rate for 2 yr. is 1} times the annual rate. 

(( U U Q « MO '< '' << « 
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Insurance is generally done by stock companies. When an iruUvidtud 
takes a risk, it is callea an " out-door" business. A Mutual Insurance 
Company is one in which the prohts and losses are shared by thoee who 
are insured. 

To prevent fraud, companies will seldom insure the full value of 
proi)erty. In cases of loss, the underwriters may either replace tlie prop- 
erty insured, or pay its value. Only the amount of actual loss can be 
recovered ; and often claims are adjusted for a part of the amount 
insured. 

695. Short Rate Tables are tables prepared for reck 
oning the insurance when the time is less than one year. 

The rate in short periods is quoted per annw/n^ and the actual rate for 
J a short period is given in the table. Such a table is given in the appen- 
dix, and is used in solving some of the problems in Cases I. and lY. 

696. Perpetual Policies are sometimes issued, the rate 
being usually equal to that of ten annual premiums. 

In Perpeitud Policies the premium is considered merely a deposit with 
the Insurance Company ; for at any time, at the instance of either party, 
the policy may be cancelled, and 90% of the premium or deposit must 
be returned to the policy holder. 

697. The Quantities considered are : 1. The Amount 
Insured; 2. The Rate of Insurance ; 3. The Premium; 4. 
The Valuation of Property. 

CASE I. 

098* Criveny the amount insured and the rate, to 
find the pre^nium. 

1. I insured my hou^e for $5680 at 1^% ; required the 
amount of the premium. 

OPERATION. 

Solution. — The premium on $5680 at 1J%, is .01} $5680 
times $5680, which we find to be $85.20. ^ qj i 

$85.20 
Rule. — Multiply the amount insured by the rale, to find 
the premium. 

WBITTEir EXERCISES. 

2. A insured his store valued at $8500, for $6500, at 1^%; 
required the amount of the premium. Ans. $97.50. 

3. What is the premium for an insurance of $7500 on a 
DOuse and furniture for 5 yr., at 3^% ? Ans. $243.75. 

4. Insured my \xovia^ ^ot %^QQQ, ^vitaiture for $1500, and 
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library for $750, at 1^%, the policy costing $1.25 ; what is 
the cost of insuring ? Ans. $66. 87^. 

5. What is the premium on a $975 policy, dated April 
18th, 1877, and expiring Sept. 30th, 1877, annual rate on the 
risk being i% ? ^ns. $3.41. 

6. On a vessel there was a fire insurance of $75000 at |%, 
and a marine insursMwe of ^ as much on the cargo, at 1^%; 
in a storm ^ of the cargo was thrown over, and the vessel 
was afterward destroyed by fire ; what was the actual loss 
to the underwriters ? Ans. $80406.25. 

7. A store in Boston worth $10000 and a stock of goods 
worth $15000 were insured for 75% of their value, at |% ; 
what was the loss to the owners, and what the loss of the 
company, if they were entirely consumed in the fire of '73? 

Ans. Owner, $6390.62^; Co., $18609.37^. 

8. Mr. Levan orders insurance as follows : $2500 on wool 
storage for 1 mo., $2500 on do. for 2 mo., $2500 on do for 3 
mo., and $2500 on do. for 4 mo., all in same warehouse, the 
annual rate being $.85 on the hundred dollars ; also at the 
same time orders a policy for $2500 on his frame dwelling for 
3 yr., annual rate ^%. For what must he draw his check to 
the insurance agent ? Ans, $54.50. 

9. Mr. Smythe takes out an insurance of $18000 for 1 mo., on 

cotton stored in a warehouse, rated at 1% per annum ; at the 

expiration of this time, not having sold, he has the policies 

renewed for 1 mo. longer ; how much would he have saved 

by taking out the insurance for 2 mo., at first? Ans, $18. 

Note. — The rates in problems 5, 8, and 9 are found by the table in 
Appendix. 

CASE II. 

099. Given, the rate and tJie premium or the valns 
of the property f to flnil tlie amount insureds 

1. A man paid $122.50 to insure a house, at 1|% ; what 
was the value of the house ? 

SoLCTroN. — At a premium of 1 1 %, .01 J times operation. 

the Miuount insured equals the premium, which is $122 50 

$122.50 ; hence the amountinsured equals $122.50 ■^fT" = $7000. 

4- .01 J, or $7000. -"^t 
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Rule. — Divide the premium by the rate^ to find the 

amount insured. 

Note — To find what amount must be Insured to cover the premium in 
of loss, we divide the valuation qf the property by 1 minut the "^e. 



WRITTEN EXERCISES. 

2. I paid $58.12^ to insure the transportation of goods at 
2^%; what sum was covered on the goods? Ans, $2325. 

3. The premium for insuring ^ of the value of a house, 
for 3 years, at 1|9&, was $86.36^ ; what was the value of the 
house ? Ans. $6168.15. 

4. B's house, worth $15880, is insured for f of the value 
at 2% for 5 yr., so as to include the premium if burned ; re- 
quired the sum stated in the policy. Ans. $12963.27. 

5. A merchant insured his store for | of the value, at 
1^%, but soon after the store was burned down, and his loss 
over the insurance was $4150 ; what was che value of the 
store ? Ans. $16000. 

CASE m. 

TOO* Given, the premium and the atnount insured, 
to find ifie rate. 

1. The premium for effecting an insurance of $6000 on a 

house, was $135 ; what was the rate ? 

Solution. — Since the premium equals fie operation. 

amount insured multiplied by the rate, the rai^ ^135 

equals the premium, $135, divided by $6000, the ^^7^7^= .02J 

« mount insured, which we find to be .02 J, or 2i%. *^^^^ 

Rule. — Divide the premium by the amount insured, to find 

the rate. 

WRITTEir EXERCISES. 

2. A merchant pays $55 for the insurance of $2500 ou hia 
store; what is the rate of insurance? Ans. 2^%. 

3. The premium for insuring f of the cargo of a ship, valued 
at $89520, was $2424^; required the rate. Ans. 3^%. 

4. I effected an insurance of $5700 on my store, paying 
I7P.25, including the cost of the policy, $3.25; what was 
the rate of insurance^ Atw. 1^%. 
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5. I insured $2400 on my house, $1200 on my furniture 
and $350 on my library, for 3 yr., paying a premium of 
$49-37^; how would it be rated annually ? Ana, |%. 

CASE IV. 

TOl* To find the^ return premium an a cancelled 
policy. 

T02« To Cancel a Policy is to annul the agreement 
between the party insured and the insurers. 

When the policy is cancelled at the instance of the company, a pro 
rata proportion of the premium paid is returned ; when done at the 
retjuest of the policy holder, the company pay back a return premium 
governed by what are known as Short Mate Tables. 

When a partial loss has been paid, the return premium is to the 
rhole premium as the balance of the policy after deducting the partial 
losses paid is to the whole amount of the policy as first issued. 

1* Mr. A effects an insurance on his stock of mdse. to the 
amount of $5000 for 6 mo., at short rates, his risk being 
rated at 85/ on a hundred dollars ; in consequence of a 
reduction of stock at the end of 4 mo. he wishes his policy 
cancelled ; to how much return premium is he entitled ? 

Solution. — The rate for 6 mo. as found opebation. 

in the table is $.0059, and for 4 mo., $.0042 ; 0059 _ qq^2 = 0017 

hence the return premium is the difference j^qoh x 6000 = $8.50 
between $.0059 and $.0042 multiplied by 
5000, or $8.50. 

Rule. — Multiply the amount insured by the difference of 
the rates for the two periods^ to find the return premium, 

2* Mr. B takes out a perpetual insurance on his marble 
dwelling to the amount of $5500, his risk being rated at J% 
annually; what is the deposit premium, and if he afterward 
surrenders his policy for cancellation, how much return prem- 
ium should he get? Ans, $137.50 ; $123.75. 

8. Mr. C has an annual policy of insurance of $2500 on 
his house ; at the end of 7 mo. a fire occurs which damages 
his property to the amount of $500, which the insurance 
company pays and indorses the payment on his policy; 2 
mo. afterward Mr. C sells his house and surrenders the 
policy for cancellation in full ; what is his return premium, 
the fmnual rate being y\% on \\\8 naWI Au&. V^."^^- 
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CASK V. 

703* To atlftist the loss oh a risk between several 
different insurance coinpfinies, 

704. When several companies are interested in a risk, a 
loss is shared bj the companies in proportion to the amounts 
of the several policies. 

Companies usually attach on different items in the same proportion. 

1. W. & Bro. hold a policy of insurance on their mill for 
$5000 in the Delaware Mutual Fire Ins. Co. and also one for 
$4500 in the Fire Association ; a fire causes a loss on the 
property to the amount of $1875 ; what amount does each 
of the companies pay ? 

Solution. — The whole amount insured is $9500 ; the amoimt of the 
loss to be paid by the Del. Mutual is to $1875 as $5000 is to $9500, 
which w<^ find by proportion gives $986.84y^ : the amount to lie {m'u] by 
the Fire Asso. is to $1875 as ^00 is to $9500, which gives $888.15}}. 

Rule. — Divide the loss between the several companies in 
proportion to the amounts of the several policies, 

WBITTEM EXERCISES. 

2. The Ins. Co. of North America issued a policy to 
Qreen & Co., covering $800 on their hotel building and 
$1700 on the furniture therein; the Sun Fire Ins. Co. also 
issued a policy to same parties, covering $2500 on the 
hotel, but nothing on the furniture. Sy a fire the build- 
ing is damaged to the amount of $2200 and the furniture is 
damaged to the amount of $500 ; what proportion of the 
total damage does each company bear ? 

Ans. N. Am., $1033.33^ ; Sun, $1666.66f. 
8. M has a policy in the -^tna Fire Ins. Co for $2000, 
covering $1200 on his mill building and $800 on machinery 
therein ; he also has a policy in the Lancaster Fire Ins. Co. 
for $1500, covering $1000 on his mill building and $500 
on machinery therein. By a fire which occurs next door 
his property is damaged by water to the amount of $230 as 
follows: $80 loss on the buildii^ and $150 on machinery, 
how much can he claim from each company ? 

Ans. ^ina, %\^^.^4^ , Lancaster, $94. 05y^. 
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LIFE INSURANCE. 

TOS« Life Insurance is a contract by which a company 
in consideration of payments made by the insured, stipulates 
to pay a certain sum of money to bis heirs at his death, or to 
himself if he attains a certain age. 

TOO. The Policies of Life Insurance most frequently 
Qsed are the following: 

1. Ih-m Po^/cies, payable at the death of the insure<l, if it occur within 
a cer*A'n number ofiyears, premium payable annually. 

2. L'js Policies J payable at the death of the insured, premium payable 
annually during life, or in one, five, or ten annual payments. 

■?. F'^idawmeiu. Policies^ payable to the insured at the end of a certain 
nun.jer of years, or to his heirs if he dies sooner, preaiinm payable 
either annually during the continuance of the policy, or in one, five, or 
ten annual payments. 

TOT. The rates of premium, as fixed by different compa- 
nies, are based on the expectation of life^ determined by a 
table of mortality, the probable rates of interest, and the 
** loading," or margin for expenses. 

Notes. — 1. Policies in many companies are forfeited on non-payment ol 
premium. The laws of Massachusetts, however, provide that the compan 
les chartered by that State shall allow the policy to run on a certain time, 
proportioned to the number of premiums that have been paid, and if the 
infured dies within this time, the company will pay the amount Insured, 
deducting for the premiums omitted. 

2. A table given by the New England Mutual Life Insurance Company of 
Boston will be found in the Appendix, on which most of our examples are 
reckoned. 

T08. The Quantities considered in Life Insurance, using 
the tables in our calculations, are, 1. The Premium on $10^0 ; 
2. The Oain or Lome ; .3. The Amount of the Policy ; 4. 
The Age ; 6. The Period of Insurance. 

CASE I. 

700. Given f the amount of policy^ the age, and the 
period of insurattce^ to find the j^^^ft^itim. 

1. What annual premium must a man aged 45 years paj 
for a life policy of $2500? 

Solution. — The premium for life, in the operation. 

table, at the age of 45, is $38 for $1000 ; hence, ^qq v^ o 500=='S95 
for $2500 it will be 2.500 times $38, which is '^ '^ • 
^S)^. Hence the following 
J 7* 
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RuIb. — Find in the table the premium corresponding to 
Ihe given age and tinWy and multiply this sum by the amount 
of the policy^ considering all terms of the policy below thou- 
^andf decimally, 

WRITTEN EXERCISES. 

2. Mi. Tappan takes out an endowment policy in the New 
Knpf^and Mutual Insurance Company for $5000, payable to 
uimself in 10 yr., or to his heirs at his death ; what annual pri?- 
mium will he pay, his age being 52 yr. ? Ans. $568.50. 

3. Mr. Amory wished to insure his life .at the a^«> of 40 
year's for $10000; but not being able conveniently to sj.are 
the money, he deferred it till he was 45 years old, and +hen 
took an endowment policy for 15 years; how much moro 
would the premiums amount to at the maturity of the policy 
than if he had taken the same kind of policy when he first 
intended? Ans, $360. 

4. Nathan Foster took out an endowment policy for 
$17500, payable in 20 years, his age being 35 years; if he 
lives to receive the endowment, will he have paid more oi 
less than if he had taken a policy of the same amount at 40 
years of age for 15 years ? Ans, $993.12^ less. 

CASE II. 

TIO. Given, the amount of policy^ the age, and 
the period of insurance, to find tJie gain or loss by in^ 
saving, 

!• A man 43 years of age takes a life policy for $3500 
premium payable during life*; he dies after making 10 paj- 
ments ; how much will the amount of the policy exceed the 
payments ? 

Solution. — Having found the premium operation. 

by Case I. to be $123.20, 10 payments will $35.20 X 3.500 = $123.20 

amount to $1232, and the excess is the $123.20 X 10 = $1232 

diiference between $3500, the amount of $3500 — $1232 = $2268 
the policy, and $1232, the amount of the 
payments, which is $2268. 

Rule. — Multiply the premium^ as found by Case /., ^ythe 
ri umber of payments, and subtract this product from the 
n mount of the policy. 
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Note. — When interest Is reckoned on the payments, as in problems S, *, 
and 5f we obtain the amount as we obtain the ftnal value of an annuity, 
Art. 681. 

WRITTEN EXERCISES. 

2. John Gilbert, aged 35 years, takes out a life policy for 
$5000, premium payable during life; he dies at the age of 
50 ; how much will his heirs receive above the amount of 
the premiums? Am, $2880. 

3. James Gibbons, aged 44 years, takes out an endow- 
ment policy for $8000, payable in 15 years; reckoning inter- 
est at 6% on his' payments, will he gain or lose if he lives 
to receive the endowment ? Ans. $4,485.28 loss. 

4. Charles Marslfall, at the age of 37 years, took out a life 
policy of $7000, premiums to cease in 10 years; he died 
aged 45 years 3 months ; what was his gain by insuring, 
reckoning interest on premiums at 6%? Arts. $2472.74. 

5. George D wight, 32 years of age, took out an endowment 
policy for $11000, payable in 20 years. In two years and 
a half he died ; what was the gain, reckoning interest on 
premium at 7%, and how much greater profit would it have 
been to take a life policy, premiums payable during life ? 

Ans, Gain, $9256.97 ; $864.22. 

NoTB. — For a more extended discussion of this subject see Srooks't 
Higher ArU?ifnetic, 

BUILDING ASSOCIATIONS. 

Til • Building Associations are cooperative corporationb 
instituted to receive small deposits at regular periods and to 
invest these in loans among the depositors or members, on 
mortgages given by the borrower. 

These associations enable many persons of moderate earnings and 
incomes to erect or buy buildings, and to invest their savings se- 
curely and profitably. The regular installments form the capital 
of the association, which is loaned to members only. The busmess 
is managed directly by the depositors, and the profits are equitably 
divided amv ng tliem. 

TIS. The Members of an association arc those who 
RubKcribe fv/i* shares. They are of two classes, iorroi/J^r.s, 
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or those who borrow money of the association, and non-bor* 
rowers^ who subscribe for shares as an investment. 

T13* The Shares are usually issued periodically in series^ 
thus producing a constant succession of shares, each series 
successively reaching its value and being wound up, and a 
new series taking its place. Many associations have only 
one series. 

When the installments and profits on any series have raised the value 
of its shares to par, it is wound up hy returning to the non-borrowiug 
members the value of their shares (though in some associations tlie 
paid-up shares are allowed to remain and draw cash dividends), and to 
the borrowing members their mortgages and cancelled obligations. 

Thus, supposing li»200 to be the value of a sliare and the payments $1 
a month, if the capital is accumulated in one hundred months, the non- 
borrowing member will receive $200 on a shat-e, and the borrowing 
member's debts will be cancelled, and his mortgage for $200 a siiure 
returned. The installments in each c<*ise have amounted to only $100, 
making a profit of $100, or 100% for the time. Many series are closeii 
before their shares are fully equal to $200 in value. 

T14. The Dues are the fixed periodical installments, 
and are usually $1 a month. Contingent Dues for current 
expenses are assessed annually by some associations. In 
case of non-payment of dues, fines are levied. It is illegal 
in Pennsylvania to charge fines on unpaid fines. 

At the regular monthly meetings of associations, the aggregate in- 
stallments or dues, interest, fines, etc., paid in, are loaned to the highe,st 
bidder, or sometimes in the order of application, in which latter case 
there is a fixed or stated premium to be paid by the borrower. 

Tlt]^« The Premium is a percentage paid per share, in 
excess of interest, on money which is ** bought" or borrowed 
of the association. It is quoted for the beginning of th*' 
Beries, 

71(>. The Stated Premium is the minimum rate fixed 
by associations, at which money will be sold on shares, each 
vear of a series. 

The Stated Premium is fixed at $50, or 25% of a share, for the 1st year; 
$45, or 22i % for the 2d year ; $40, or 20% for 3d year, etc.; decreasing 
10% yearly to the 7th year, when it becomes $20, or 10%. Money is 
seldom loaned alter the 7th year, or at a lower " stated premium." The 
entire prefuium on a loan equals the stated premium at that point of the 
leries plus the amount bid. 

Some associations have no stated premium to regulate the difierenoe 
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of premiiuu between different series, but deduct, for each expired year 
01 tiic series, 10% from ilie premium bid. This is avoided by the In- 
Bt4ilhiient plan, in which a number of cents a month is bid as premium, 
thus making no diiierence in wliat series the borrower liolds shares. 

T17* There are Three Modes of loauiag moaej and 
fixing the interest, adopted by different associations, called 
the Installment Flan, the Net Plan, and the Gross Flan, 

By the first plan, the par value of a share is loaned on each share, and 
the premium is paid in monthly installments, together with the dues 
anil interest. By the second plan, the premium is deducted from the 
par value, and interest is charged on the net amount of the loan. By 
the third plan, the premium is deducted from ihe par value, but intej-est 
is charged on the par value of the share. 

Thus, by the Installment Plan, the net loan is $200, the par value of 
the share and the full amount of the mortgage; the payments are $1 a 
month dues, $1 interest, and — cents premium. By the Net Plan, if the 
premium is $50, the net loan is $150, and payments $1 a month dues 
and 75j^ a month interest. By the Gross Plan, the net loan is $150, but 

f>ayments are $1 dues and $1 interest. The monthly premium in cents 
>y the first plan corresponds nearly to the total premium in dollars on 
a new series by the other plans, on the basis of 100 months. 

In Pennsylvania, where these associations are most numerous, the 
number of shares at any one time is limited to 5000, and the periodic 
payments of borrowers to $2. Thus, by the Installment and Gross 
Plans, the dues and interest at 6 % on $200, par value of a share, are eat it 
$1 a month, which brings the payments up to the limit, $2. 
^ I^ loans are paid before the termination of a series, an equitable part 
of the premium paid is refundeii, by the Gross and Net Flans, So 
premium is returned by the Inntallnienl Flan, since none is paid in advanct* . 
The Installment and Net Plans are more favorable to the borrower 
than the Gross Plan. Of the three, the Installment Plan is the sim- 
plest, and seems worthy of general adoption. 

718. A Withdrawal is made by returning the stuck 
certificates to the association, and making settlement. 

In case of withdrawal, a non-borrower receives the dues paid in, and 
an equitable part of the accrued profits. By the installment Plan, a 
borrower pays the difference between the withdrawal value of the shares 
and the gross amount of the loan. By the Net or Gross Plans, a bor- 
rower pays the difference between the sum of the withdrawal value of 
the shares, increased by the premium for the unexpired years of the 
series, and the gross amount of the loan. 

The profits of an association accrue from interest and premiums. The 
True Profit at any date of a series is the legal interest on the payments, 
plus that part of the profit on premiums which the present value of a 
share is of the par value, $200. The Withdrawal Profit is the True 
Profit less a Withdrawal Discount fixed by the Association By-Laws. 

Note. — Building; Associations are not, as often supposed, builders of 
houses. They are corjwratioiis orsranized to enable their members to bfiild 
hottsesj or buy them in tlicir iudividual capacity, and mii^ht perhaps as 
appropriately be callc<* Saving Fund and Loan Associations. 
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CASE I. 
71 0« To fitid the acttuU cost of any amount of stock. 

1. What would be the annual aggregate dues on 20 shares 
of stock at SI a month per share ? 

Solution. — Since the dues on 1 share for operation. 

I month are $1, on 20 shares they will be $20 ; $1 v 20 ^ 12 =2240 

and for 1 year, 12 times $20, or $240. * '^ ^ * 

Rule. — Multiply the periodical dues by the number of 
periods J and to this product add the sum of the fines, if any 
have been levied. 

WBITTEN EXEBCISES. 

2. I buy 8 shares in the first series, 12 in 2d, and 27 in 3d 
of Fraaklin Building Association ; if these series are 8^, 9, 
and 10^ years respectively in "running out," how much 
money in monthly dues will have been paid in on the three 
series when closed out? Ans. $5498. 

3« I subscribed for 18 shares of Investment Building Asso- 
ciation, new series, and was twice fined 10% for unpunctual 
payment of dues ; at the end of the year I subscribed for 20 
shares in the second series ; how much had my subscriptions 
cost at the. end of the second year? Ana, $675.60. 

4. Mr. Allen pays dues on 20 shares for 2 years, and then 

discontinues his payments; if his fine is IU% of dues each 

mouth, what will be the amount to his credit, at the end of 

the third year? ^;i.s. $84. 

Suo. — The installments and fines form an arithmetical progression for 
the third year. 

CASE II. 

7ISO. To find the amount of a loan, and the monthly 
payments and entire paymetit of a borrower, 

!• I buy money on 10 shares of stock, Installment Plan, 
new issue, and bid 40/ a month premium; what is the 
amount of my loan, and v/hat are my monthly payments ? 

Solution. — On the In- operation. 

staliment Plan, the full $200xl0=$2000, Loan, 

value of a share is loaned ; $200x .005--=$1.00, Int. per mo. 

hence the loan on 1 share is $14.$! -h$0.40=$2.40, Pa/t on 1 share. 
f^OO, and on 10 shares it is $2.40 X 10==$24: Amt. of Pay 'is. 

10 times $200, or $2000. * .*ua vi-hp , ^ r y 
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The interest on $200 for 1 month at 6% is $1, and this added to $1, 
the dues, and 40J^, the premium, gives $2.40, the monthly payments on 
1 share; and on 10 shares the payments will be $2.40 X 10, or $34. 

Rule I. — Multiply the loan on one share by the number 
of shares^ to find the amount of the loan. 

Rule II. — Multiply the sum of the dues, inter est , and pre- 
mium, on 1 share, by the number of shares, for the monthly 
payment. Multiply the monthly payment by the number 
of months the series has to run, for the entire payment. 

Notes. — 1. In the Installment Plan, the loan on 1 share Is $200 ; in the 
Gross and Net Plans, the loan on one share is $200 mintis the premium. 

2. When a loan is bought after the be^nning of a series, the dues must 
be reckoned from the bet/inning of a series, but the interest and premium 
only from the beginning of the loan. 

WRITTEN EXERCISES. 

2. Mr. Wilson bou^^ht a loaa of a Building Association 
on 15 shares, at the beginning of the series, for 65 cents a 
mouth premium; what was his loan and what did he pay 
for it, if the series runs out in 9 years? Ans. $3000 ; $4293. 

8. I bought a loan of a Building Association on 16 shares 
at the beginning of the series, at $50 premium. Gross Plan ; 
what was the loan, and what did I pay for it, if the series 
runs out in 8§ years ? Ans. $2400 ; $3328. 

4. I bought a loan of a Building Association on 23 shares, 
at the beginning of the 3d year, for 67 cents a month pre- 
mium ; what was the loan, and what did I pay for it if 
the series runs out in 8j years ? Ans. $4600 ; $5341.98. 

5. Mr. Brown built a house for $3500, and to pay for it 
borrowed money of the Quaker City Building Association 
on 20 shares of the 4th year of the series, at $15 and "stated 
premium," Net Plan ; what balance remains due on the 
house, and if the series runs out in 8^yr., what will he pav 
for his loan ? Ans. $500 ; $2960. 

CASE III. 
731 • To find the actual cost of a loan to a borrower, 
1. I bought a loan on 15 shares in a new series of a 
Building Association, Gross Plan, at $12, and "stated pre- 
mium ;" if the series runs out in 8^ years, what will be the 
actual cost of niv loan ? 
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^Solution. — The monthly operation. 

piyment on I share equals $1 $2.00X 15= $30, Monthly payment 

dues and $1 interest, or $2, 101x100 

and on 15 shares the payment 30 X — r ^=$757.50, Int. 6^. 

is $30. The first installment #oawiaa *oaaa a r >,. 
is on interest 100 months, the *30x 100 = $3000, Sum of pay'ta. 

second installment 99 months, $3000+$757.50 = $3757.50, Cost, 
and so on ; hence the interest 

of a payment of $1 for the different periods e<jnals the interest of $1 
for a number of months represented by an arithmetical series whose 
tirst term is 1, last term 100, and number of terms 100, or (Art. 665) J of 
( 100+1) X 100. The interest of $ 1 for 1 month is if', and for the aggre- 
gate months, J of lOOx 101 X if= — j f==$2d.25 ; and on $30 it is 

$25.25x30 =$757.50. The sum of the payments equals $30x100, or 
$3000; Jind the cost of the loan equals $3000-h$757.50, or $3757.50. 

Rule. — I. Multiply the number of months by the number 
of months increased by I, and divide by 4, to Jind the interest 
at %% on the aggregate monthly payments o/*$l. 

II. Multiply the interest on the aggregate payments of $1, 
by the' monthly payment, to find the interest on the payments. 
Add this interest to the sum of the payments ; the result 
will be the cost of the loan. 

Note. — We have assumed that the monthly payments are entitled to 
iimple interest from the time of their payment until the close of the series, in 
determining the actual cost of a loan. It would be more correct to reckon 
anwial irUerest^ but this makes the calculation rather difficult. To be 
strictly accurate, we should reckon eom,pound interest. 

WRITTEN EXEBCIHES. 

2. Mr. Thomas bought a loan on 12 shares, new series, of 
El Paso Building Association, at $85 premium. Net Plan; 
if the series runs out in 9 years, what is the actual cost of 
his loan? Ans, S2597.427. 

8. Mr. Burton bought a loan of a Philadelphia building 
association on 10 shares of a new series at 65>^ a month pre- 
mium ; what is the actual cost of the loan if the series runs 
out in 9^ years? Ans. $3806.46. 

4. A rents a house at $12 a month, and at the end of 10 
years buys it for $1200 ; B buys a house for $1200, borrow- 
ing money of a building association on 8 shares of a new 
series at $50 premium. Gross Plan, which runs out in 10 yr., 
and paying an annual tax of $24 at the beginning of each 
/ear; which house coalXVi^ vvioat? Ans. A% $265.60. 
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CASE IV. 

733. To find the rate of interest received by a non* 
borrower. 

1* What rate of interest do I receive on 5 shares, daes $1 
per share, if the series runs out in 9^ years ? 

Solution. — The sum of the install- operation. 

ments paid on 1 share for 9 J jears or |200 $114=$86 

114 months, is $114; and the difference 115x114 

between $200, the final value, and $1 14, — — — ^equated time. 

the amount paid, equals $86, which is ii(^ ii/i 

tlie gain, or interest on the investment. «3g_i_ii221i_Z^15 7_j_ «j 

$1, Uie first payment, is on interest for * 24 ' nf 

114 months, the second payment is on 

interest for 113 montlis, etc.; hence the interest on the installments for 

the different ^riods is equivalent to the interest on $1 for a number of 

montlis represented by the sum of an arithmetical series whose first 

term is 1 and last term 114, or (Art. 665) \ of (1-|-I14)xll4, monthss* 

•j^ of (1-f 114)Xll4, years; hence the interest on $1 for 1 year, or the 

raU, is $86-5 ^, — -=$.157+, or 15.7%. 

24 

Rule. — I. Subtract the sum of the installments paid on 
one share from the final value of the share, and the differ- 
ence will be the interest on the investment, 

II. Multiply the number of payments by the number of 
payments increased by 1, and divide by 24, to find the 
equated time, or the number of years in which $1 will pro- 
duce the same interest as the installments, 

III. Divide the interest on the investment by the equated 
time ; the quotient will be the equated rate per cent. 

WRITTEN EXERCISES. 

2. By the annual report of the Investment Building and 
Loan Association made at the end of the eighth year, the 
present value of the first series is $186.90; what is the 
equated rate of legal interest at that time? Ans, 23.43%. 

8. It was estimated that the first series, including dues, 
would be worth $180.75 when Sj years old, but at the end 
of 8 years the association canceled the series by paying the 
estimated value, less the unpaid dues on each share ; what 
rate % was realized by the stockholders? Ans, 20.29%. 

yoTB.— In Prob. 2, $186.90 Is regrarded as the final value of the share 
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OASB V. 

733- To find the rate of interest paid by a bor^ 
rower, 

1. A buys a loan on 10 shares, Net Plan, at the beginning 
of a series, at $60 premium per share, and pays $10 dues and 
$7 interest on net sum received, for 8^ years ; what is the 
average or equated rate of interest ? 

SoiiUTiON.— Theloan was lOx operation. 

($200 -$60) =$1400; $10-f $7 I0x($200-$60)=$1400. 

int.=$17, the monthly paymfint, ^qO X ($10 -h$7)=$1700. 
which in 100 mo. equals $1700. 101x100 

Now the interest on the monthly $17 X — ^r — X . 06=$429.25. 

payments (Case III.) is equivalent *^^/v« . *'7^« «^ *.«^«r.r»^ 
^^ ^ ' 101 y 100 $17004-$429.25=$21 29.25. 

to the interest on $17 for — ^. $2129.25— $1400=$729.25. 

<,M...^«^ ? $729.25-i-8i=$87.51. 

years at 6%, or $429.2o; hence |87.51-i-$U00=.0625-h. 
the actual cost of the loan is $1 / 00 
-f-$429.25, or $2129.25; therefore 

$2129.25— $1400, or $729.25, is the interest on the loan for 8J years; 
and the interest for 1 year is $729.25-5-8i, or $87.51 ; hence the rate 
is $87.51-i-$1400==:.0625-f-or6i%. 

Rule* — I. Find the sum of the installments, and the in- 
terest on the installments for the equated time at ^%; their 
sum will be the entire cost of the loan, 

II. Subtract the amount of the loan from its entire cost ; 
the remainder will be the interest on the loan for the period, 
from which the rate is readily found by the method of sim- 
ple interest 

WBITTEBT EXEBCISES. 

2. Mr. Jay borrows $4600, at 56 cents premium a month, 
on the Installment Plan ; what sum do his monthly payments 
aggregate, and what equated rate % will he pay if the series 
runs out in 9^'years?- Ans $58.88 ; 9.25%. 

3. I buy a loan of 10 shares, new series, in an association 
on the Installment Plan, at 60 cents a month premium, and 
in another, a loan of 10 shares on the Gross Plan at $60 pre- 
mium ; what rate % do I pay for each loan if each series 
runs out in 8^ years ? Ans. Inst., 7.54% ; Gross, 9.4t%. 

Note. — A more complete discussion of this subject will be found is 
Brook»'$ Higher Arit?iruetic. 
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SECTION XIII. 
MENSURATION. 

7I34. Mensuration treats of the measurement of geo 
metrical magnitudes. 

725. Geometrical Magnitudes consist of the Liney 

Surface J Volume j and Angle. 

7230. A Line is that which has length without breadth 
or thickness. Lines are either straight or curved, 

737. A Straight Line is one^hat.has the same direc- 
tion at every point. 

7!38. A Curved Line is one that changes its direction 
at every point. The word line used alone means a straight 
line. 

730. Parallel Lines are those which have the same 
direction. Parallel lines, it is thus seen, will never meet. 

730. One line is said to be perpendicular to another 
when the adjacent anglea formed by the two lines are equaL 

731« An Angle is the opening between two lines which 
diverge from a common point. 

732. A Right Angle is an angle form- 
ed by one line perpendicular to another; 
as. ABC. ^ 

733. An Acute Angle is an angle d 
less than a right angle; as, DEF. 
An Obtuse Angle is one larger than, 
a right angle ; as, DEG. 
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MENSURATION OF SURFACES. 

734. A Surface is that which has length and breadth 
without thickness. Surfaces are plane or curved, 

735. A Plane Surface is a surface such thai if any two 
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of its points be joined by a straight line, every part of thai 
line will lie in the surface. 

736« A Plane Figure is a plane surface bounded bj 
lines, either straight or curved. 

737« A Polygon is a figure bounded by 

straight lines; as, ABODE. A Polygon 

of three sides is called a Triangle, of four ^ 

sides, a Quadrilateral, etc. 

I c 

73S. A Diagonal of a polygon is a line ji .ning the 
verti'?es of two angles not consecutive. 

739. The Perimeter of a polygon is the am of its 

sides. 

740« The Area of a plane figure is the numl^r of square 

units in its surface. 

Note. — The principles of mensuration are derived from /eometry ; their 
applicatiou to practical purposes is usually given in arith]4et.ic. 

THE TRIANGLE. 

741. A Triangle is a polygon of three c 

sido^ And three angles ; as, ABC. /K 

743. The Base is the side upon whicn / ! \ 

it seems to stand; as, AB. The Altitude / \ \ 

is a line perpendicular to the base, drawn '^ d ^ 

from the angle opposite; as, CD. 

743. An Equilateral Triangle is a triangle which has 
its three sides equal ; when two sides are equal it is called 
isoi^celes; when its sides are unequal it is called scalene. 

Rule. — To find the are% of a triangle, multiply the base 

by one-hnlf of the altitude. 

Note.— If the three sides arc ^ven and not the altitude, take half the 
gum of the sides, subtract from it each side separately, multiply the half sum 
and these remainders together, and take the square root of the product, 

!• What is the area of a triangle whose base is 25 rods 
and altitude 18 rods ? Ans. 225 sq. rd., or 1 A. 65 P. 

2. Required the area of a triangle whose base is t5 rods 
and altitude 57 rods. Ans. 13 A. 57iP. 
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8. Required the area of a triangular field whose base is 
9G5 rods and altitude 576 rods. Ans, 1737 A. 

4. What is the area of a field whose sides are respectively 
20, 30, and 40 chains ? Arts. 29 A. 8P.— . 

THE QUADRILATERAL. 

741. A Quadrilateral is a polygon having four sideb 
and therefore four angles There are three classes, the par- 
allelogram^ trapezoid f and trapezium, 

745« A Parallelogram is a quadrilateral whose opposite 
sides are parallel. The altitude is the perpendicular distance 
between its opposite sides. , 

740« A parallelogram which is right-angled 
is called a Rectangle, When the four sides are 
equal it is called a Square. 

747« An oblique-angled parallelogram 
is called a Rhomboid, An equilateral 
rhomboid is called a Rhombus, 

Rule. — To find the area of a parallelogram^ multiply tht 
base by the altitude, 

1. What is the area of a parallelogram 20 feet long and 
18 feet wide ? Ans, 40 sq. yd. 

2. A has a rectangular lot 192 chains long and 65 chains 
wide; what is its area? Ans, 1248 acres. 

3. What is the difiference in the area of two lots, one 
being 245 rd. long, 42 rd. wide, and the other 85 chains 
long and 18 chains wide ? Ans. 88 A. HOP. 

74S. A Trapezoid is a quadrilateral 
which has two of its sides parallel. Its 
altitude is the perpendicular distance be- 
tween its parallel sides. 

Rule. — To find the area of a trapezoid^ multiply one- 
half the sum of tfie parallel sides by the altitude, 

1. Required the area of a trapezoid, one side being 120 in., 
the other 96 in., and the altitude 48 in. Ans. 36 sq. feet. 

Sj. What is the area of a trapezoid, the sides b<il\vQ:. ^^5^ ^\A 
124 In., and the altitude 86 \n. ? An%. \4fe%<\Av *^ ^<\A^. 
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8* What is the area of a plank 12 feet long, 18 inche'' 
wide at one end, and 12 inches at the other end ? 

Ans. 15 sq. ft. 

4. A farmer has a field in the form of a trapezoid, the two 
parallel sides being 95 and 75 rods respectively, and the per- 
pendicular distance between them being 65 rods ; how much 
land in the field f Ans, 34 A. 85 P. 

749. A Trapezium is a quadrilateral 
which has none of its sides parallel. A 
diagonal, as AB, divides the trapezium 
into two triangles. a 

Rule. — To find the area of a trapezium^ divide the trape 
zium into two triangles by a diagonal^ find the area oj 
each triangle and take the sum, 

!• What is the area of a trapezium whose diagonal is 145 
m., and the altitudes of the triangles, the diagonal being the 
base, are 30 and 40 inches respectively ? 

Ans, 35 sq. ft. 85 sq. in. 

2. Required the area of a trapezium, the length of whose 
sides are respectively 20, 30, 25, and 35 chains, and the 
length of the diagonal 40 chains. Ans, 72 A. 56 P. — . 

THE CIRCLE. 

750. A Circle is a plane figure bounded 
by a curved line, every point of which is 
equally distant from a point within, called 
the centre, 

751« The curved line is called the cir- 
cumferencef and a line passing through the centre and rd 
luj m the circumference is the diameter. Half the diamr x 
is called the radius, 

753. Rule. — To find the circumference of a circle, mu^ 
tiply the diameter by 3.1416. 

1. What is the circumference of a circle whose diametei 
IB 25 inches? Ans. 78.54 in. 
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2. What is the distance around a circular fish-pond, the 
diameter of which is 16 rods? An%, 50.2656 rd. 

8, A man has a garden in the form of a circle, the diame- 
ter of which is 45 rods; what is the distance around it? 

An^. 141.372 rd 

7S3« Rule. — To find the diameter of a circle, multiply 
the circumference by .3183. 

1. What is the diameter of a circle whose circumference is 
40 feet ? Ans. 12.732 feet. 

2. What is the diameter of a water-wheel whose circum- 
ference is 78.54 feet? Ans. 25 feet. 

754. Rule I. — The area of a circle equals the circum- 
ference multiplied by one-fourth of the diameter, or the 
square of the circumference multiplied by .07958. 

Rule II. — The area of a circle equals the square of the 

radius multiplied by 3.1416, or the square of the diameter 

multiplied by .785398. 

Note. — The area will vary slightly in the decimal figures as we use the 
different rules. 

1. What is the area of a circle whose diameter is 25 and 
circumference 78.54 ? Ans, 490.875. 

2. What is the area of a circle whose diameter is 36 
inches? .4ns. 1017.8784 sq. in. 

3. What is the area of a circular garden whose circumfer- 
ence is 180 rods ? Ans, 2578.23 sq. rd. 

7SS« A square is inscribed in a circle when 
each of its angles is in the circumference. 

Rule. — To find the side of an inscribed square, multiply 
the diameter by .707106, or multiply the circumference by 
.225079. 

!• What is the side of a square that oan be cut out of a 
circular board whose diameter is 14 inches ? 

Ans, 9.899 in. 

2. How large a square can be cut out of a circular board 
whose circiimference is 200 inches? Au%. ^^.^Y^'^Vs^* 




408 



NORMAL UNION ARITHMBTIO. 




THE ELLIPSE. 

7{S6« An Ellipse is a plane figure 
bounded by a curved line, the sum of the 
distances from every point of which to 
two fixed points is equal to the line 
drawn through those points and termi- 
nated by the curve. The two fixed 
points are called /oci; the line through the foci is the trans- 
verse axis, and a line perpendicular to this passing through 
the centre and terminated by the curve, is the conjugate 
axis. 

Rule. — To find the area of an ellipsey we multiply half 
of the two axes together, and that product &i/ 3.I4I6. 

1. What is the area of an ellipse whose transverse axis is 
20 inches and conjugate axis is 16 inches ? 

Ans, 261.328 sq. in. 

2« Required the area of an elliptical mirror whose length 
is 6 feet and breadth 5 feet. Ans. 23.562 sq. ft. 



MENSURATION OF VOLUMES. 

757« A Volume is that which has length, breadth, and 
thickness. 

THE PRISM. 
758« A Prism is a volume whose ends are 
equal polygons and whose sides are parallelo- 
grams. 

750. The polygons are called bases, the paral- 
lelograms form the convex surface , and the prism 
takes its name from the form of its bases. 

760. The Parallelopipedon is a prism whose bases 
are parallelograms. A cube is a parallelopipedon all of 
whose sides are squares. 

701. Rule. — To find the convex surface of a prism, 
muliiply the perimeter o/ the base 6i/ the height. 
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NoTX. — ^To find the entire surface we add the area of the bases. 

1. What is the convex surface of a triangular prism, the 
three sides of whose base are respectively 6, 7, and 8 inches, 
and height 50 inches ? Arts. 1050 sq. in. 

2. What is the entire surface of the triangular prism given 
in the first problem? Ans, 1090.66 sq. in. 

70I3« Rule. — To find the contents of a priam, multiply 
ike area of the base by the altUude of the prism, 

1. What are the contents of a square prism whose altitude 
is 30 feet, and the side of the base 3 feet ? Ans, 270 cu. ft. 

2. Required the contents of a triangular prism, the aides 
of whose base are each 16 inches, and whose altitude is 20 
inches. Ans. 2217.02 cu. in. 

THE PYRAMID. 

763« The Pyramid is a volume bounded by 
a polygon and several triangles meeting in a com- 
mon point. The polygon is called the hase^ and 
the triangles form the convex surface, 

704. The point at the top is called the vertex^ 
the distance from the vertex to the base is the 
altitude^ and from the vertex to the middle of a side is the 
ilant height, 

765. Rule. — To find the convex surface of a pyramid, 
multiply the perimeter of the base by one-half the slant 
height. 

1. What is the convex surface of a triangular pyramid 
whose sides are each 4 ft. and slant height 27 ft.? 

Ans, 162 sq. ft. 

2. Required the convex surface of a pentangular pyramid 
whose sides are each 5 ft. and slant height 60 ft. 

Ans. 750 sq. ft. 
706. Rule. — To find the contents of a pyramid, mtMr 
ply the area of the base by one-third of the altitude, 

1. Required the contents of a pyramid whose base is 8 
ft square, amd whose sldtude is 69 ft. Arts, 14t2 cik. ft 
18 
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i. Heqnired the cooteats of a pyramid whose baee is a 
tri&Dgle, each side of which is 8 fc., and the altitude of the 
pyramid 69 ft - ^ng. 637.376 cu. ft. 

THE CYLINDER. 

767. The Cylinder ie a rouQd body of n 
tDrm diameter with circles for its enda. The 
two circular ends are called bases. 

768. The Altitnde of a cylinder is the dis- . 
taace from the centre of one base to the centre 
of the other. 

709. Side. — To find the convex mrf ace of a cylinder, 
multiply the circumference of the base by the altitude. 

1. What is the convex surface of a cylinder, altitude 12 
ft. and diameter of base 6ft.f Ana. 226.1952 sq. ft. 

2. What is the coavez surface of a cylinder 40 feet long 
and 15 feet in diameter f Ang. 1884.96 eq. ft. 

776. Bole . — To find the contents of a cylinder, multiply 
the area of the base by the altitude.- 

1. Required the conteutB of a cylinder 60 feet long and 
8 feet in diameter. Ana. 3015.936 ca. ft. 

2. Required the coutenta of a cyliodrical log 12 feet long 
aud 6j feet iu diameter. Ans. 418.88 cu. ft. 

THE COSE. 

771. A Gone is a Tolame whose base is a 
circle, and whose convex surface tapers aaiformly j \ 
to a point called the vertex. I \ 

772. The Altitade of a cone is the distance / \ 
from the vertex to the centre of the base, and / \ 
the slant height is the distance from the vertex CI j j ^ 
to the circumference of the base. 

778. Bnle. — To find the convex surface of a cont, 
multiply Ae circumference of the base by one-half the siant 
keiffht. - 
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1. What is the convex surface of a cone, the circumfer- 
ence of whose base is 64 inches and slant height 40 inches ? 

Ana. 1280 sq. in. 

2. I have a conical haystack whose slant height is 8.25 ft., 
• and the diameter of the base 6.5 ft. ; how many square yards 

of canzas will cover it completely ? Ans, 9.35935 sq. yd. 

774. Rule. — To find the contents of a cone, multiply 
the area of the base by one4hird of the altitude. 

1. Required the contents of a sugar-loaf, diameter of the 
base being 8 in. and height 18 in. ' Ans. 301.5936 en. in. 

2. How many cubic feet in a conical haystack 6 ft. high 
and 20 ft. in circumference ? Ans. 63.664 en. ft. 

THE FRUSTUM OF A PYRAMID AND CONE. 

775. The Fmstum of a Pyramid is the part 
of a pyramid which remains after cutting off the« 
top by a plane parallel to the base. 

776. The Fmstum of a Cone is the part of a 
cone which remains after cutting off the top \>j a 
plane parallel to the base. 

777. Rule. — To find the convex surface of a frustum, 
take the sum of the perimeters or circumferences of the t^o 
bases, and multiply it by one-half the slant height, 

1. Required the convex surface of the frustum of a square 
pyramid whose slant height is 24 feet, the side of the lower 
base 12 feet, and upper base 8 feet. Ans, 960 sq. ft. 

2« Required the surface of a frustum of a cone whose 
slant height is 20 feet, diameter of lower base 12 feet, and 
upper base 8 feet. Ans. 628.32 sq. ft 

778. Rule. — To find the contents.of a frustum, take the 
sum of the two bases and the square root of their product^ and 
multiply M8 sum by ons4hird of ike aUitude of the frvA^yf^ 






412 NORMAL UNION ARITHMETIC. 

1. What are the contents of the frustum of a square pyr- 
amid the sides of whose bases are 2 and 3 feet, and whose 
altitude is 15 feet 1 Ana. 95 cu. ft. 

Suo.— 2»-f 3«-f ^2» X 3» = 4 4- 9 + 6= 19, and this multipUed by 

5 equals 95 cu. fit. 

2. What is the amount of timber in a log which measures 
8C feet in length, the radius of one base being 6 feet and 
of the other 3 feet ? Arts, 5277.888 cu. ft. 

THE SPHERE. 

770« A Sphere is a volume bounded by a 
curved surface, every point of which is equally 
distant from a point within called the centre. 

780. The Diameter of a sphere is a line 
passing through its centre and ending in the 
surface. The radiua is half the diameter. 

781« Rule. — To find the surface of a sphere^ we multi- 
ply the circumference by the diameter^ or square the 
radius and multiply it by 4 tim^es 3.1416. 

1. Required the surface of a sphere whose diameter is 24 
inches. Ans. 1809.5616 sq. in. 

2. Required the surface of a sphere whose diameter is 96 
inches. Ans. 28952.9856 sq. in. 

782« Rule. — To find Ifte contents of a sphere, we muUir 
ply the cube of the diameter by j- of 3.1416. 

1. Required the contents of a sphere whose diameter is 

6 inches. Ans, 113.0976 cu. in. 

2. If the diameter of the earth is 8000 miles, what are its 
surface and solid contents ? Ans. Sur., 201062400 sq. mi. 

783« Rule. — To find the size of a cube which may be 
ciU from a given sphere, we square the diameter, divide 
by 3, and extract the square root of the quotient. 

1* What is the side of a cube which may be cut from a 
sphere 21 inches in diameter? Ans. 12.124 in. 
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GAUGING. 

784, Gauging is the process of finding the capacity of 
easks and other vessels. 

Barrels and casks differ from cylinders in bulging out in the middle. 
By ascertaining the approximate mean diameter of the cask or barrel, 
the capacity can be obtained like that of a cylinder. 

Rule I. — To find the mean diameter of a barrel or cask, 
add to the head diameter -I, or, if the staves are not much 
curved f f of the difference between the head and bung 
diameters. 

Rule II. — To find the capacity in gallons, multiply the 
square of the mean diameter by the length (both expressed 
in inches'), and this product by .0034. 

1. IIow many gal. in a cask whose head diameter is 28 in., 
bung diameter 36 in., and length 40 in.? Ans. 151^ gal. 

2. How many gallons in a barrel of slight curvature, 3 ft. 
long, the head diameter being 26 in., and the bung diameter 
29 in.? Ans. 94.595616 gal. 



REVIEW OF MENSVBATION. 

1. Two towns, 42 mi. apart, are on a map located 10 J in. apart; 
what IS the scale on which the map is drawn ? Ans. J in. to the mi. 

2. How many feet of boards will cover the gable end of a house 
34 ft. wide, the ridge being 18 feet high ? Ans. 306 sq. ft. 

3. The rafters of a roof are 18 ft. long, and the distance between 
the eaves is 24 ft.; what is the height of the ridge? Ans. 13.41 -|- ft. 

4. I have a triangular building lot whose sides measure 25, 35, and 
40 feet respectively; if I sell it at $5 per square foot, what do I 
receive ? Ans. $2165.05. 

5. How many Belgian blocks, averaging 6 in. x 12 in. on the sur- 
face, will be required to lay a pavement on the roadway of a street 
500 yd. long and 15 yd. wide? Ans. 135,000. 

6. How many bricks, 8 in.x4 in., will be required to lay a pave- 
ment on a sidewalk 7 feet wide, extending along 4 lots, each having 
18 ft. 6 in. front? Ans. 2331. 

7. What is the expense of sodding a plot of ground 45 yd. long and 
95 ft. wide, with sods 15 in.x24 in., the sods when laid costing 
$1.50 per hundred? ^/i«. $76.95. 

8. How much will it cost to fence a rectangular garden 20 rods 
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long and 15 rods wide, with pickets 4 inches wide and 3 inches apart, 
atmorM.? ^;w. $17.82. 

9. Required the length of a hand rail for a flight of stairs of 18 
steps, each step being 7 in« high and 9^ in. wide ? An», Vl\ ft. 

10. What will be the cost of flooring at $33.25 per M., of a three 
story house, the inside measure being 58 ft.xB4 ft., deducting 15 ft. 
6 in. by 8 ft. 3 in. for the stairs? Ans, $183.95. 

It. What will be the cost of a thousand tiles in the shape of a 
rhombus 15 in. on a side, a line drawn from an obtuse angle perpen- 
dicular to the opposite side, meeting it 9 in. from the acute angle, 
at Ibf a square foot? Ans. $937.50. 

12. How much will it cost to roof a warehouse with slate 48 ft.x 
60 ft., the height of the ridge being 10 ft. and the eaves projecting 6 
inches, at $14.75 per square (100 sq. ft.)? Atis, $460 05. 

13* A yard 36 feet square has in the centre a fountain, the basin of 
which is 12 feet in diameter; there is a flower-bed, 4 feet wide, 
around 3 sides of the yard; what will be the expense of paving thQ 
remainder at $2.25 per sq. yard? Aju. $195.73. 

14. The pressure of the atmosphere is 15 lb. to the square inch 
what is the pressure on a globe 4 ft. in diameter? Am. 10857.3696. 

15. A horse is fastened by a rope 10 ft. long to the top of a post 6 ft. 
high; over how much space can he graze? Am, 201.0624 sq ft. 

16. The circular course of a riding-school is 110 feet in its outer 
diameter, and 10^ feet widu; what was the expense of its construc- 
tion, at 10^ per sq. foot.? Am. $328.22. 

17* A room 27 ft. 6 in. long, and 16 ft. 3 in. wide, has a semi-cir- 
cular bow, 22 feet in diameter, thrown out on one side; find the area 
of flooring in the whole room. Atia. 636.0418 sq. ft. 

18. I have a fish pond in the form of an ellipse, 20 ft. long, 15 ft. 
wide ; how many hogsheads of water are required to fill it to the 
depth of 4 ft.? Am. 1 1 1 .90f hhd. 

19. In a circular grass-plot whose diameter is 50 yd., there is a 
gravel walk 1 yd. wide, running round it 1 yd. within the edge ; what 
will be the cost of sodding the plot at 12^ per sq. yd. ? Am, $217 90. 

20. The steeple of a church in the form of a cone is 30 feet in di- 
ameter at the base, the slant height being 90 ft.; what will it cost to 
paint it at 25^ per square yard ? Ans. $1 17.81. 

21. In a tin funnel, one part is conical, the slant height of the 
conical part is 4 in., the circumference at one end 10 in., and at the 
other end 1 in ; the other part is cylindrical, the length being 5 in.; 
required the number of sq. in. of tin in it. Am. 27 sq. in. 



HBVIBW OF MENSURATION. 415 

22. A b!p has the bottom 2 ft. 6 in. square, the top 3 ft. 6 in. square, 
the height 2 ft. 6 in.; what is the cost of lining it with zinc at 20^ per 
sq. ft.? How many bu. will it hold? Ans. $7.37; 18.24 bu. 

23. How many cu. ft. in a telegraph pole 40 ft. long, 18 in. in diam- 
eter at the base, and 8 in. in diameter at top ? Ans, 38.688} cu. ft. 

24. How much map-surface on a school globe 12 inches in diame- 
ter; and how many cubic inches of material are there in it, if it is 
a hollow sphere 1 in. thick ? Ans, 452.3904 sq. in.; 381.1808 cu. in. 

25. A room 24 ft. 6 in. long, 13 ft. 4 in. wide, is flooded with water 
8 in. deep ; what is the weight of the w^ater? Ans, 5104 J lb. 

26. A circular room, of which the diameter is 25 ft., and height of 
wall 14 ft., is covered with a hemispherical dome, what is the cost of 
plastering the wall and dome at 25^. per sq. ft. ? Ans. $520.32f . 

27. How many dozen boxes of perfumery, 2 in. on each side, can 
be packed in a rectangular box whose dimensions are respectively 
1 ft. 6 in., 1 ft., and 8 in.? Ans. 18 doz. 

28. A cubic inch of gold is hammered out to cover a square (100 
sq. ft.) ; what is its thickness ? Ans. .000069 inch. 

29. An ice house is 40 ft. long, 30 ft. wide, and 20 ft. deep; what 
area of ice 6 in. thick, will be required from a pond to fill it? What 
would it weigh at 56 lb. the cu. ft. ? Ans. 48000 sq. ft.; 1344000 lb. 

30. A company wish to excavate a canal 25 miles long, with an 
average width of 9 yards, and an average depth of 5 ft. 6 in.; how 
long will it take 500 men to do the work, if each man averages 12 
cubic yards a day ? An^, 121 days. 

31. If the men are paid $1.50 each per day, and the contractor 
estimates 5% profit, what proposal will he make for digging the 
above canal ? An^. $95287.50. 

32. If 50 cubic feet of air are required per person in a well-venti- 
lated room, how many persons can safely remain in a room 60 ft. 
long, 40 ft. wide, and 12 ft. high? Ans. 576 persons. 

33. The cost of a cube of metal, at $12 per cubic inch, is $4116; find 
the cost of gilding it over at 2f per square inch. Ans. $5.88. 

34. A cast-iron garden roller is 40 in. long, 22J in. in diameter, and 
the iron is | in. thick; required its weight, if a cubic inch of iron 
weighs 4J ounces. Ans. 576.532}i lb. 

35. If a cannon ball, 6 in. in diameter, is melted and cast in a coni- 
cal mould 6 in. in diameter at the base, what is the length of the 
cone? Ans. 12 in. 

3B. A railroad embankment has an average depth, for 5 miles, of 
12 feet, width at top 8 yards, and at bottom 12 yards; what was the 
OOBt of carting at 15^ per load (cu. yd.) ? Ans. $52800. 

I 
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APPEKDIX. 

THE METEIC SYSTEM 

OF WEIGHTS AND MEASURES. 



INTBODUCTION. 

The old system of weights and measures in onr country is irregular, 
difficult to learn, and inconvenient to apply. The same is true witli the 
old systems of all nations. Originating by chance, rather than by 
science, they lacked the simplicity of law ; and were, therefore, irregular 
and chaotic 

In 1795, France adopted a system of weights and measures called the 
Metric System, based upon the decimal method of notation, all tlie 
divisions and multiples being by 10. It was regarded as so great an 
improvement upon tlie old methods that it has since been introduced 
into Spain, Belgium, Portugal, Switzerland, Holland, Italy, Germany, 
Austria, Sweden, Denmark, Greece, Mexico, Brazil, and by most of the 
South American States, and in the most of these countries its use is 
compulsory. In 1864, the British Parliament passed an act permitting 
its use throughout the empire whenever parties should agree to use it. 

The introduction of the Metric System into this country had been 
long recommended by scientific men, and by such statesman as Madison, 
Jefferson, John Quincy Adams, etc. In 1866, through the influence of 
Charles Sumner, Congress authorized its use in tlie United States, and 
provided for its introduction into the post-ofiices for the weighing of 
letters and papers. To facilitate its adoption, a convenient stimdard of 
comparison was furnished, by making the new five-cent piece five grams 
in weight and one fiftieth of a meter, or two centimeters, in diameter. 
This system will, without doubt, in a few years be in general use in this 
country. 

The advcmitigea of the Metric System are numerous and important. 

1. It 18 easily learned ; a school-boy can learn it in a single afternoon. 

2. It is easily applied, all the operations being the same as in simple 
numbers. 

3. It does away with addition, subtraction, multiplication, division, 
and reduction of compound numbers. 

4. It will facilitate commeroe) giving the nations a universal system 
of weiglitfl and measures. 
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785. The Metric System of weights and measures is 
based upon the decimal system of notation. 

780* In this system we first establish the unit of each 
measure, and then derive the other denominations by taking 
decimal multiples and divisions of the unit. 

T8T. Names.— We first name the unit of any measure 
and then derive the other denominations by adding prefixes 
to the unit name. 

T88. The higher denominations are expressed by prefix- 
ing to the name of the unit 

Deca, Hecto, Kilo, Myria. 

10 100 1000 10,000 

The lower denominations are expressed by prefixing to 
the name of unit 

Deei, Centi, Milli. 

1 J_ _1_ 

10 100 1000 

780. Units. — The following are the different units, with 
their English pronunciation. 



Measure. Unit. Prouundation. 

Length, Meter, (meter.) 

SuRrACE, Are, (air.) 

Volume, St ere, (stair.) 



Measure. Unit. FroDundatlon 

Capacity, Liter, (leeter.) . 

Weight, Oram, (gram.) 

Value, Dollar. 



MEASURE OP LENGTH. 

TOC^. The Meter is the unit of length. It is the ten 
millionth part of the distance from the equator to the poles, 
and equals 39.37 inches, or 3.28 feet. 





TABLE. 




10 millimeters (nim.) 


equal 


1 centimeter, 


cm* 


10 centimeters 




1 decimeter, 


dui. 


10 decimeters 




1 meter, 


M. 


10 meters 




1 decameter. 


DM. 


10 decameters 




1 hectometer, 


HM. 


10 hectometers 




1 kilometer, 


KM. 


10 kilometers 




1 myriameter^ 


^KjSik.% 


18* 
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NoTBS. — 1. The m«fcT is very nearly 3 feet 3 inches and 3 eighths of an 
inch in len^b, which may be easily remembered ab the nUe of three threes, 

2. Cluth, etc., are mea6ured by the meter j very small di£>tauce8, bj' the 
milliuieter ; great distances, by the kilometer, 

3. The 6-cent piece of 18(56 is very nearly ^ of a meter in diameter ; 
hence its diameter is about ^ of a decinieter, or 2 ceiUitneters. It was 
ordered to be ]^ of a meter in diameter, but owing to the composition 
of the alloy it was necessary to make its diameter a little greater ; 48.6 
nickel 5-cent pieces laid side by side measure one meter. 

4. A decimeter is about 4 inches : a kilofneter^ about 200 rods, or { of a 
mile ; a millimeter, about ^ of an inch. The iitch is about 2\ centimeters ; 
the /oo(, 8 decimeters ; the rod, 5 meters ; the mile, 1600 meters, or 16 hec- 
tometers. , 

MENTAL EXERCISES. 

1 . How many centimeters in a meter*? 

2. How many millimeters in a meter? 

3. How many decimeters in a decameter ? 

4. How many meters in a hectometer? 

5. How many meters in a kilometer? 

MEASURES OF SURFACE. 

791« The Are is the unit of surface used to measure 
land. Tiie are is a square decameter. It equals 119.6 sq. 
yd., or 0.0247 acre. 

TABLE. 

10 milliares (ma.) equal 1 centiare, ca. 

10 centiares ** 1 dcciare, da. 

10 deciares '* 1 are, A. 

10 ares '' 1 decare, DA.. 

10 decares '' 1 hectare, HA. 

10 hectares '' 1 kiiare, KA. . 

10 kilares '' 1 mjriare, MA. 

NoTBS. — 1. The are, centiare, and hectare, are the denominations prlncl- 
cipally used, as these are exact squares. The cetUiare is a square whose 
Bide is 1 meter ; the hectare is a square whose side is 100 meters. 

The are =b 100 square meters. The centiare = 1 square meter, 
The hectare = 10,000 square meters. 
2. The declare is not a square, it is merely the tenth of an are ; the <i0ear« 
Is not a square, it is merely ten ares. 

8. A hectare equals nearly 2| acres ; a eeniiare equals nearly 1| sq. yd. 
An acre is very nearly 40 ares. 

MEASURES OF OTHER SURFACES. 
79!S» All surfaces besides land are measured by the 
square meters square decimeter, etc. The measures are shown 
by tie following tab\e ; 
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TABLE. 

« 

100 sq. millimettTS (mm. 2) = 1 sq. centimeter, cni.^ 
100 sq. centimeters = I sq. decimeter, dm.^ 

100 sq. decimeters = 1 sq. meter, M.^ 

Note. — The measures higher than these are not generally used. Tlie 
usual method of notation is to write sq. before the denomination ; but I 
suggest as an abbreviation that we indicate the square by an exponent. 

HENTAIi EXERCISES. 

1. How many centiares in an are? 

2. How many ares in a hectare? 

3. How many square meters in an are ? 

4. How many square decimeters in an are ? 

5. How many ares in 640 square meters? 

MEASURES OF VOLUME. 

798. The Stere is the unit of volume. It is a cubit 
meter, and equals 35.3166 cubic ft., or 1.308 cu. yd. 

TABLE. 

10 millisteres (ms.) equal 1 centistere, cs. 

10 centisteres ** 1 decistere, ds* 

10 decisteres ** 1 stere, 8. 

10 steres " 1 decastere, DS. 

10 decasteres ** 1 hectostere, HS. 

10 hectosteres ** 1 kilostere, KS* 

10 kilosteres ** 1 mjriastere, MS. 

VoTX. — Wool is measured by this measure. The »tere, dednere^ and 
Ac^Mtere are principally used. 8.6 «(ere«, or 36 deeisUret^ very nearly equal 
(he common cord. 

MEASURES OF OTHER VOLUMES. 

794. Other solid bodies are usually measured by tbe 
cubic meter and its divisions. The measures are shown by 
the following table: 

TABLS. 

1000 cubic millimeters ^mm.*) =1 cubic centimeter, cm.* 
1000 cubic centiqieters =1 cubic decimeter, dm.» 

1000 cubic deciflieteriji =1 cubic meter, M.* 
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NoTB.— The bls^her deDominations are not generally used. I indicate 
the cubic measures with an exponent, instead of writing cu. before the 
denominations. 

HENTAI. EXERCISES. 

1 . How many centisteres in a stere ? 

2. How many decisteres in a decastere ? 
S. How many decasteres in a kilostere ? 

4. How many cubic meters in a hectostere ? 

MEASURES OF CAPACITY. 

795* The Liter is the unil of capacity. It equals a 
cvMc decimeter ; that is, a cubic vessel whose size is one- 
'«Dth of a meter. 

700* This measure is used for measuring liquids and dry 
Bubstances. The liter is a cylinder, and holds 2.1135 pints 
wine measure, or 1.816 pints dry measure. 

TABLE. 

10 milliliters (ml.) equal 1 centiliter, cl. 

10 centiliters '* 1 deciliter, dl. 

10 deciUters '' 1 liter, L. 

10 Uters . '' I decaliter, DL. 

10 decaliters '* 1 hectoliter, HL. 

10 hectoliters " 1 kiloliter, KL. 

10 kiloliters " 1 myrialiter, ML. 

Notes. — 1. The liter is principally used in measuring liquids y and tho 
hectoliter in measuring grains, etc. 

2. The liter equals nearly 1^ liquid quarts, or ^ of a dry quart, or nearly 
^ of a bushel measure. 

8. The hectoliter is about 2f bushels, or f of a barrel. 4 litert are a UtUfl 
more than a gaUon / 85 liters, very nearly a bitehel, 

HENTAIi EXERCISES. 

1. How many liters in a hectoliter? 

2. How many liters in a kiloliter ? 

3. How many deciliters in a decaliter? 

4. How many liters in a cubic meter? Ans. 1000. 

5. How many liters in a stere? Ans. 1000. 

MEASURES OP WEIGHT. 

797. The Gram is the unit of weight. It is the weight 
of a cubic centimeter of distilled water at the temperature of 
iuelting ice. The gram e^wa\fe\^A?i.'i'^\Qy grains. 
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TABLE 


• 


10 milli^ams 


(mg.) 


equal 


1 centigram, eg* 


10 ceo ti grains 




tt 


1 decigram, dg. 


10 decigrams 




it 


1 gram, 9. 


10 grams, 




tt 


1 decagram, DG. 


10 decagrams 




it 


1 hectogram, HG. 


10 hectograms 




tt 


1 kilogram, KG., or£« 


10 kilograms 




tt 


1 mjriagram, MG. 



Notes. —1 The gram is used in weighing letters, and mixing and com- 
pounding medicines, and in weighing all very light articles. The new 5-cent 
coin (dated 186H) weighs 5 grams. 

2. The kilogram is the ordinary unit of weight, and is generally abbre- 
viated into kUc. It equals about 2^ pounds avoirdupois. Meat, sugar, etc., 
are bought anil sold by the kilogram, 

3. In weighing heavy articles, two other weights, the quintal (100 kilo- 
grams) and the toftneau (1000 kilograms), are used. The iotineau is be- 
tween our ihoTt ton and long t&n. 

4. The avoirdupoii ounce is about 28 gram* ; the pound is a little less than 
i a kilo, 

HElfTAI. EXERCISES. 

1. How many grams is a kilogram? 

2. How many milligrams in a gram ? 

3. How many decigrams in a kilogram ? 

4. How many hectograms in a myriagram? 

MEASURES OF VALUE. 

798. The Franc is the French money unit. It e'quals 
$0,193. The principal gold coin is the 20-/rawc piece ; the 
principal silver coins are the franc and the IS-/ranc piece. 

TABLE. 

10 centimes equal 1 decime. 
10 decimes " 1 franc. 

Note. — It has been suggested that the American dollar and the English 
pound be so modified that we shall have the following money table : 

5 francs =» 1 dollar. 

5 dollars = 1 pound. 
The franc equals about 19.8 cente of our present money. 

NUMERATION AND NOTATION. 

790« In the Metric System the decimal point is placed 
between the unit and its divisions, the whole quantity being 
regarded as an integer and a decimal. Thus, 3 decagrams, 
5 grams, 6 decigrams, 8 centigrams, are wtvUfcw. ^^.^'^^gtv>K^'*., 
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SCO. The initials of the denomination may be placed 

either before or after the quantity, though they are most 

frequently placed after it; thus, 27 grams may be written 

«27, or 27G. 

EXERCISES IN NUMERATION. 

1. Read 48.05M. 

Solution.— This is read 48 and 5 hundredtliB meters; or it may b« 
nsad 4 decameters, 8 meters and 5 centimeters. 



Read the following : 
2. I2.06M. 
8. 28.66A. 
4. 904. 06S. 



5. 80T.005L. 

6. 5062.035Ci(. 

7. 20T60.508Ci(. 



EXERCISES IN NOTATION. 

1. Write 6 meters and 5 centimeters. 

Solution. — We write the 6 meters with a decimal operation. 
point to the right, and then, since there are no deci- 6.05M 

meters, we write a naught in the tenths place, and then 
write the 5 centimeters in the place of centimeters. 

2. Write 17 meters, 4 decimeters, 8 centimeters. 
8* Write 7 decameters, 2 decimeters, 5 centimeters. 
4. Write 15 ares, 9 declares, 8 milliares. 
6^ Write 4 hectares, 8 ares, 5 centiares. 

6. Write 12 decasteres, 6 decisteres, 8 centisteres. 

7. Write 9 kilosteres, 7 decasteres, 5 centisteres. 

8. Write 3 hectoliters, 8 liters, 7 deciliters. 

9. Write 16 grams, 4 decigrams, 8 centigrams. 

10. Write 8 myriagrams, 7 hectograms, 6 centigrams, and 
5 milligrams. 

REDUCTION OF THE METRIC SYSTEM 
TO THE COMMON SYSTEM. 

MEASURES OF VALUE. 

1. How many dollars in 25 francs? Ans. $4,825. 

2. How many dollars in 47.50 francs? Ans. $9.16|. 

3. How many francs in $15.50 ? Ans. 80.31 fr. 
4. How many francs \Ti%^^A^*l Au*5. 195.595 fr. 
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MEASURES OF WEIGHT. 

6. How mauy grains in 12 grams ? Ans. 185.184 gr. 

6. Pounds Troy, in 480.5 grams ? 

Ans. 1 lb. 3 oz. 8 pwt. 23^^ gr. 

7. Pounds A v., in 976.25 grams? 

Ans. 21b. 2oz. I90i9gr. 

8. Grams in 480 grains? Ans. 31.104Ci(. 

9. Grams in 12 Troy pounds? Ans, 4479.004G. 

10. Grams in 12 Av. pounds? Ans. 5443.234G. 

MEASURES OF LENGTH. 

11. How many feet in 24.5 meters ? Ans. 80.38 fU 

12. Yards in 136.54 meters? Ans. 149 3216 yd. 

13. Meters in 120 yards? Ans. 109.73M. 

14. Meters in 2 mi. 120 rd. ? Ans. 3822.199M. 

15. Miles in 4000 meters? Ans. 2mi. 155 rd. 5ft. 10 iu 

16. Meters in 3 mi. 272 rd. ? Ans. 6195.9867M. 

MEASURES OF SURFACE. 

17. How many ares in 360 sq. yd. ? Ans. 3.01A. 

18. Sq. yd. in 142.5 ares? Ans. 17043 sq. yd. 
lU. Acres in 505.6 ares? Ans. 12 A. 78.1312 P. 
SO. How many ares in 30 acres? Ans. 1214.574A. 

21. How many ares in 5 A. 104 P. ? Ans. 228.744A. 

MEASURES OF VOLUME. 

22. How many cu. ft. in 46 steres ? Ans. 1624.5636 cu. ft. 
28. Cu. ft. in 214.78 steres? Ans. 7585.2993 cu. ft. 

24. How many steres in 128 cu. ft.? Ans. 3.624S. 

25. Steres in 16 cu. yd. 8 cu. ft. ? Ans. 12.458S. 

MEASURES OF CAPACITY. 

26. How many gallons in 36.08 liters? Ans. 9gal. 2qt. 

27. Gallons in 45.05 liters ? • Ans. 11 gal. 3 qt. 1 pt. 

28. How many liters in 24 gallons ? Ans. 90.844L. 

29. How many liters in 36 gal. 2 qt. ? Ans. 138.16L. 

80. How many liters in 6 bu. 2 pk. ? Ans. 229.07L. 

81. Bushels in 65.25 liters? Ans 1 bu. 3 ^k.. 3 05.. 
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MISCELLANEOUS PROBLEMS. 

1. If a letter weighs 2.5 grams, how many such letters will 
it take to weigh a kilogram ? . Ans, 400. 

2. A lady bought 11.5 meters of silk for a dress, at the 
rate of $4.75 a meter ; what did it cost her? Ans. $54,625. 

8. My butcher's bill one month was 87.5 kilograms of 
beef, at 1 8| cents a kilo ; what was the bill ? Arts. $16.40f . 

4. How much must I pay for 56.2$ liters of coal oil, at 
the rate of 18| cents a liter? Ans, $10,546 -f . 

5. A kilogram weighs 2.2046 lb. ; what is the weight of 
56^ tonneaux? Ans. 124559.9 lb. 

6. A bought 2500 ares of land, at $4.50 an are, and sold 
it for $525 a hectare; what was the gain? Ans. $1875. 

7. If 15 steres of wood cost $22.50, what must I pay for 
24.5 steres at the same rate? Ans, $36.75. 

8. If a kilogram of sugar is worth 21 1 cents, bow many 
kilos can I buy for $100 ? Ans. 459.77 -[-. 

9. The height of a pole is 68.325M; how long would it 
take a worm to climb to its top, at the rate of 15 meters a 
day? Ans. 4.555 days. 

10. A kilometer is about f of a mile ; how many kilome- 
ters from Lancaster to Philadelphia, 70 miles? Ans, 112. 

!!• How much must I pay for 23 j meters of silk, at 8 
francs 25 centimes a meter ? Ans, 195.94— fr. 

12. What cost 3 kilares, 7 hectares, 6 deciares of land, at 
$275.25 a hectare? Ans. $10185.90. 

13. It is about 100 miles from Philadelphia to New York ; 
how many kilometers is it? Ans, 160. 

14. How much will it cost to excavate 12f cubic meters 
of earth, at $37.25 a cubic meter? Ans. $476.80. 

15. What is the width of the Atlantic in kilometers, the 
width being about 3000 miles ? Ans, 4800 kilometers. 

16. What must I pay for 25 steres, 2 decisteres, and 5cen- 
tiateres of wood, at the rate of $2.65 a stere? Ans. $66.91^. 

17. How long will it take a man to walk from Philadelphia 
.0 Sew York, at 8 kllomet^Ta «i.w hour ? Ans. 20 hours. 
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IS* Two vessels are 432 kilometers apart, and sail toward 
each other, each at the rate of 18 kilometers an hour ; in how 
many hours will they be together? Ans, 12 hours. 

19« A block 3.5 meters long, .75 meters wide, and .8 meters 
thick, cost $12 ; what would a cubic meter of marble cost, at 
the same rate ? Arts, $5.71+. 

20. A man bought 7000 grams of Jewels, at 40 francs a 
gpram, and sold them at $15 a pennyweight; how much was 
gained or lost ? ^ns. $13475. 

PROBLEMS ON IMPORTS. 

1. An importer bought 428.5 meters of silk in France, at 
18 francs a meter, sent' it to the United States, paying 25 
cents a meter shipping and duty, and sold it for <$5.25 a 
meter; what was his gain? Arts. $653.89. 

2. A man bought a valuable gem in France which weighed 
325.75 grams, @ 10.25 francs; the duty on it was $6.25; 
how must he sell it a gram to clear $150 ? Ans, $2.46. 

8. I bought 125.75 liters of wine in France, at 45.25 
francs a liter, paid $1.25 a liter duty and freight, and sold it 
at $12.50 a liter ; how much did I gain ? Arts. $316.48. 

4* An importer bought 625.5 liters of French brandy, at 
7.55 francs a liter, paid 15 cents a liter duty and freight, and 
sold it in New York at $1.65 a liter ; how much did he gain ? 

Ans, $26.80. 

5. A man bought 200 meters of cloth in France, at 16.25 
francs a meter; he paid 12^ cents a yard duty and freight, 
and sold it in Boston at $4.62^ a yard; what was the gain ? 

Ans. $357. 

6. An importer bought 480 grams of jewels, at 12.25 francs 
a gram, paid $5.25 an ounce shipment and duty, and sold 
Ihem in Philadelphia at $102.75 an ounce; what was the 
gain? Ans, $369.78. 

7. A wine merchant bought 180 liters of brandy in Havre, 
at 32^ decimes a liter ; he paid 2^ decimes a liter shipment, 
and $2.25 a gallon duty, and sold it in New York at $6.75 a 
gallon ; what was his gain ? Atv.^A'^'^-^^- 
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INSURANCE TABLE FOR COMPUTING SHORT RATES. 



Norm.— The upper row of figures shows the rates.for the year, from 30 cents up to ^00 cents, or 5 per cent., and the rows of figiires 1 
them show the price under each, from a dstys to 11 months. Terms of any intermediate number ol days or months are taken . 
next higher rare ; thiis, a 40 day policy would command a 45 day rate as above. 
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TABLE. 
Annual Premium Rates for an Insurance of $1000. 





LIFE POLICIES. 




ENDOWMENT POLICIES. | 




Payabl 


e at death only. 




P'able 


as indicated, or at death, if prior. 


A«e. 


Annual Payment. 


Single 
Payment. 


Age. 


In 


In 


In 








10 years. 


X5 years. 


SO years. 




For Life. 


aoyean. 


10 years. 












16 


X5*6o 


aj.oo 


37.34 


246.52 


16 


104.60 


65.05 


45.90 


>7 


x6.oc 


«3.40 


38.M 


250.78 


;i 


104.65 


65.15 


45-95 


18 


16.50 


23.80 


38.92 


255.20 


104.70 


65.20 


46.05 


»9 


16.90 


24.25 


39.73 


259.76 


>9 


104.75 


65.25 


4^.15 


ao 


17.30 


24.70 


40.53 


264.50 


ao 


104.85 


65.35 


46.20 


ai 


17.80 
18.30 


as.ao 


4". 34 


969.39 


31 


104.90 


65.40 


46.30 


aa 


* "5.70 


42.17 


274.45 


33 


104.95 


J5-50 


46.40 


as 


18.70 


a6.2o 


43.03 


379.68 


23 


105.05 


65.60 


46.50 


24 


IQ.30 


26.75 


43.89 


a85.o8 


34 


105.10 


Jrs 


46.60 


as 


19.80 


a7.30 


44.78 


390.66 


^% 


105.20 


46.75 


a6 


ao.30 


a7.90 
a8.5o 


45.68 


396.43 


9& 


105.30 


ii-^ 


46.85 


27 


20.90 


46.62 


302.39 


37 


"05.35 


66.00 


47.00 


28 


ai.50 


29.15 


47 57 


308.55 


38 


105.45 


66.10 


47.15 


89 


22.10 


39.80 


48.59 


3«4.9« 


39 


105.55 


66.20 


4730 


30 


aa. 70 


30.45 


49.07 


321.48 


30 


105.65 


66.35 


47.4s 


3» 


a3.4o 


31.10 


50.44 


328.25 


3» 


S05.80 


66.50 
66.65 


47.60 


32 


24.10 


31.85 


51.49 


335.25 


3a 


105.90 


47.80 


33 


24.80 


32.60 


52.36 


342.48 


33 


106.05 


66.80 


48.00 


34 


23.60 


33.40 


53.56 


349.93 


34 


106.15 


66.95 


48.25 


35 


26.50 


34.25 


54.8a 


357.63 


35 


106.30 


6715 


.. 48.50 


36 


27.40 


35.10 


55.9 s 


365.58 


36 


106.45 


J^l* 


48.80 


37 


28.30 


36,00 


57.26 


373.79 


37 


106.60 


67.60 


49.10 


38 


29.30 


36.95 


59.18 


382.27 


38 


106.80 


67.85 

^0 


49 45 


39 


30.40 


37.95 


60.50 


391.03 


39 


107.00 


68.15 
68.45 


49.85 


40 


31.50 


39.00 


61.68 


400.09 


40 


107.20 


50.25 


4« 


32.60 


■ 40.10 


63.66 


409.46 


4X 


107.45 


68.85 


50.75 


4a 


33.90 


41.25 


64.96 


4»9-«4 


4a 


107.80 
108.15 


69.25 

69.75 


51.30 


43 


35.20 


42.50 


66.43 


429.15 


43 


51.90 


44 


36.50 


43.85 


68.11 


439-44. 


44 


108.55 


70.10 
70.85 


52 60 


45 


38.00 


45.20 


69.40 


450.00 


45 


109.00 


53-35 


46 


39.60 


46.65 


71.64 


460.80 


46 


109.50 


71.50 


54.20 


47 


41.20 


48.20 


73.42 


471.82 
483.03 


^l 


11U.05 


72.25 


55.10 


48 


43- »o 


49-85 


75.44 


48 


110.65 


73.05 


56.05 


49 


45.00 


5»-55 


77.77 


494.42 


49 


111.35 


73.90 


5715 


50 


47.00 


53.55 


80.43 


506.01 


50 


112 05 


74.80 


58.3s 


5> 


49.20 


55.«5 


82.23 


517.76 


51 


112.85 


75.85 


• • 


52 


5».5o 


57-25 


84.23 


529.68 


5a 


113.70 

X 14.65 


76.95 
78.20 


• • 


53 


53.90 


59.40 


86.50 


54».75 


53 


. • • 


54 


56.50 


61.65 


89.17 


553.95 


54 


"I'S 


79.55 


• • . 


55 


59.40 


64.05 


92.24 


566.28 


55 


116.80 


BX.OO 


• • 


56 


62.40 


66.60 


95.86 


576.7a 


56 


118.05 


• • . 


• • • 
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65.60 


69.30 


97.86 


591.26 


^l 


119.40 


• • • 


• • • 


69.00 


72.20 


102.04 


603.90 


58 


X 20.90 


• • • 


• • • 


59 


72.70 


75.30 


105.34 


616.62 


^ 


122.50 


• • • 


• • • 


60 


76.40 


78.65 


108.43 


629.41 


60 


124.30 


• • • 


• . . 
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TABLES OF WEIGHTS AND MEASURES. 



ENGLISH, OR STERLING 
MONEY. 
4 far. . =s . Id. 
12 (L . = . Is. 

20 8. . . = . 1 £. 

21 8. . . =5 . 1 G. 



TROY WEIGHT. 
24 gr. . = . 
20 pwt. . = 
12 oz. . = 

LONG MEASURE, 
12 in. . = . 
3 ft. . = . 

6 J yd., or 16i ft.= . 
320 rd. . = . ' 



1 pwt. 
1 oz. 
1 lb. 



3 mi. 
69.16 mi. 
f69i nearly) 



= . 1ft. 

= . 1 yd. 

= . ik 

= . 1 mi. 

= . 1 lea. 

= 1 deg., or °. 



SURFACE, OR SQUARE 
MEASUIIE. 

144 sq. in. . = 1 sq. ft. 
9 sq.ft. . = 1 sq. yd. 

160* sq. rd. . = 1 acre. 
640 acre . = 1 sq. mi. 

CUBIC, OR SOLID MEASURE. 



1728 cu. in. . 

27 cu. ft. . 

16 cu. ft. . 

8 cd. ft., or, 
128 cu. ft. 



}- 



1 cu. ft. 
1 cu.- yd. 
1 cd. ft. 

led. 



DRY MEASURE. 



2pt 
8qt. 
4pk. 



Iqt. 

Ipk. 

Ibu. 



APOTHECARIES' 

20 gr. . = 

39 . . = 

85. . = 

12 5 . . = 



WEIGHT. 
19. 

1 Tb. 



AVOIRDUPOIS WEIGHT. 
16 OZ. . = . 1 lb. 
1001b. . = . Icwt. 
20 cwt . = . IT. 

SURVEYORS' LINEAR 
MEASURE. 
7.92 in. . = . 1 li. 
100 li. . = . 1 ch. 
80 cb . = . 1 mi 

MARINERS' MEASURE. 
6 ft. . =: 1 fatbom. 

880 fath. . = 1 mi. 



SURVEYORS' SQUARE 
MEASURE. 

10,000 sq. li. = 

10 sq. ch., = 
640 A. 
36 sq. mi. 
(6 mi 



cb. 



. mi. \ __ 

L. sq. J 



1 sq. 
1 A. 

1 sq. 

1 rship. 



mi. 



LIQUID MEASURE. 

4 gL . = . 1 pt. 

2 pt . = . 1 qt 

4 qt. . r=r . 1 gal. 

31 J gal. . = . 1 bar. 

63 gal. . •= . Ihhd. 

NoTB. — A pereh of masonry =24| 
cu. ft.; a cubic yard of earth is called 
a load. A board foot is one foot long, 
1 foot wide, and 1 inch thick. 



Note, — For a Bushel, in most of the states, it requires 32 lb. of oae«, 
44 lb. of timothy need, 48 lb. of barley, 56 lb. of rye, .56 lb. of Indian com^ 
60 lb. of wheats 60 lb. of dover seed, 60 lb. of potatoes, 60 lb. of beaii*. 



WEIGHTS AND MEASURES. 
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APOTHECARIES' FLUID 
MEASUiiE. 

60 minims (n\^) =1 fluidrachm, f^. 

8 fluidrachms =1 fluidounce, f^, 
16 fluidounces =1 pint, O. 

8 pints =1 gallon, Cong. 

Note.— A liquid gallon=231 cu. In.; 
a bu8hel=:s2150.42 cu. in. 

CIRCULAR MEASURE. 

60 seconds ('''') =:1 minute, . , ^ 

60 minutes . =1 degree, . , ** 

30 degrees . =1 sign, . . . S. 

12 signs, or 860®==! circumference, CI 



TIME. 



60 sea 


60min. 


24 h. , 


365 da. . 


100 yr. , 


7 da. . 


4 wk. , 


12 mo. . 



ALSO, 



1 min« 
Ih. 
Ida. 
1 yr, 
1 cen. 

Iwk. 
1 ma 

1 yr. 



TABLE TO FIKD THB TIME IN DAYS. 





To THB SAMB DAT OF 


From ant 
DAT or 




Jan 
865 


Feb 
81 


Mar 
59 


Apr 
90 


May 
120 


J'ne 
151 


J'lj 
181 


Aug 
212 


Sep 
243 


Oct 

27:^ 


Nov Dec 


January 


304 334 


February 


834 


865 


28 


59 


89 


120 


150 


181 


212 


242 


273 303 


March 


806 


837 


865 


81 


61 


92 


122 


153 


184 


214 


2^5 275 


April, 


275 


806 


834 


865 


80 


61 


91 


122 


153 


183 


21*4 244 


May 


245 


276 


304 


835 


865 


81 


61 


92 


123 


163 


184 214 


June 


214 


245 


273 


804 


884 


365 


80 


61 


92 


122 


163183 


July • 


184 


215 


243 


274 


804 


335 


8&5 


81 


62 


92 


123153 


August 


153 


184 


212 


243 


273 


304 


834 


865 


31 


61 


92 122 


September 


122: 153 


181 


212 


242 


27» 


303 


334 


865 


30 


«1 


91 


October 


92 


123 


161 


182 


212 


243 


273 


804 


835 


865 81 


61 


November 


61 


92! 120 


151 


181 


212 


242 


273 


804 


334 


365' 30 


December 


81 


62, 90 

1 


121 


151 


182 


212 


243 


274 


804 


335 865 

1 



MISCELLANEOUS TABLES. 



12 units 
12 dozen 
12 gross 



= 1 dozen. 
= 1 gross. 
=s 1 great gross. 



24 sheets 

20 quires 

480 sheets 



= 1 quire. 
BS8 1 ream. 
^ 1 ream. 



MISCELLANEOUS WEIGHTS. 
The following denominations are frequently used : 



25 lb. of powder 
66 " butter 
84 " " 

100 

100 

100 



<< 

" grain or flour " 
" dryflsh *• 



« 



nails 



make 1 barrel. 
" 1 firkin. 
1 tub. 
1 cental. 
1 quintal. 
Ikeg. 



(( 



100 lb. of raisins make 1 cask. 

196 " flour «' 1 barrel, 

pork, beef or fish 1 barrel, 
lime 1 cask. 

*^ salt at N.Y.S.works 1 barreL 
** rice 1 barreL 



200 
240 
280 
600 






J 



PUBLICATIONS OF SOWER, POTTS & CO., PHILADELPHIA. 

Brooks's Normal Geometry and Trigonometry. 

By tbe aid of Brooks's Geometry the principles of this beautiful acience can be easily acquired in 
one term. It is so condensed that the amount of matter is reduced one half, and yet the'chain 
of loij^c is preserved intact and nothing essential is omitted^ The subject is made interesting 
and practical by the introdurtion of Theorems for original demonstration. Practical Problems, 
Mensuration, etc., in their appropriate places. The success of the work is yery remark- 
able. Key, tz.zo*. 

Brooks's Normal Algebra. 

The many novelties, scientific arrangement, clear and concise definitions and principles, and 
masterly treatment conuined in this quite new work make it extremely popular. Each topic 
Is so clearly and fully developed that the next follows easily and naturally. Young pupils 
can handle it, and should take it up before studying Higher Arithmetic. Like the Geometry, 
It can be readily mastered in one term. It only needs introduction to make it indispensable. 
Key, 8z.zo*. 

Peterson's Familiar Science. 12mo. 
Peterson's Familiar Science. 18mo. 

This popular application of science to every-day results is universally liked, and has an Immense 
circulation. No school should be without It. Inexperienced teachers have no difficulty in 
teaching it. 

Griffin's Natural Philosophy. 

BY LA ROY F. GRIFFIN, 

PBOF. OF THE NAT. SCIENCES AND ASTBON., LAKE FOREST UNTVERSITT, ILL. 
Professor Griffin presents his subject so simply, clearly and logically, his definitions are so brief 
and yet clear, and his experiments so vivid and impressive, that the subject is easily mastered 
and firmly impressed on the student. All the latest applications of the science to Electric 
Lights, Telephone, Phonograph, Electro-Piating, Magnetic Engines, Telegraphing:, etc. axe 
lucidly explained. 

Griffin's Lecture Notes on Chemistry. 



Boberts's History of the United States. 

Short, compact and interesting, this History is admirably arranged to fix facts in the memory. 
These only are dealt with, leaving causes for more mature minds. It ends with the close of 
the late war. 



Sheppard's Text-Book of the Constitution. 
Sheppard's First Book of the Constitution. 

The ablest jurists and professors in the country, of all political denominations, have given these 
worlcs their most unqualified approval. Every young voter should be master of their contents. 



Montgomery's Industrial Drawing. 



This consists of a series of Drawing Books, comprising a Primary and Intermediate Course. 
The system is self-teaching, is carefully graded and is easily taught. 



Fairbanks*8 Boolskee^ms** 






PUBLICATIONS OF SOWER, POTTS & CO., PHILADELPHIA 



Westlake's How to Write Letters."" 



This remarkable work of Professor Westlake is a scholarly manual of correspondence; exhibiting 
the whole subject in a practical form for the school-room or private use, and showioir the 
correct Structure, Composition, Punctuation, Formalities and Uses of the various kinds of 
Letters, Notes and Cards. The articles on Notes and Cards, Titles and Forms of Addres^ 
and Salutation, are Invaluable to every lady and (gentleman. 



Westlake's Oommon School Literature. 

A scholarly epitome of English and American Literature, containing a vast fimd of infonna* 
lion. More culture can be derived from it than from many much larger works. 



Lloyd's Literature for Little Folks. 



The gems of child-literature, arranged to furnish easy lessons in Words, Sentences, Language, 
Literature aijd Composition, united with Object-Lessons. 7or children in Second Reader. 
Handsomely illustrated. The book is the delight of all children. 

PRICE 

P£K SET. 

Pelton's Outline Maps* $25.00 

1. Physical and Political Map of the Western 

Hemisphere 7 ft. by 7 ft.* 

2. Physical and Political Map of the Eastern 

^ Hemisphere 7 . ** 7 ** - 

8. Map of the United States, British Provinces, 
Mexico, Central America and the West 

India Islands 7 *' 7 " 

4. Map of Europe 6 •• ^ 7 " 

6. Map of Asia 6 " 7 " 

6. Map of South America and Africa 6 \^ " 7 *' 

Pelton's Key to full Series of Outline Maps. 
Pelton's Key to Hemisphere Maps. 

This beautiful series of Maps Is so well known that a lengthy description seems to be hardly 
necessary. It is the only set on a large scale exhibiting the main features of Physical in 
connection with those of Political and Local Geography. Notwithstanding the many outline 
maps that have been published since Pelton's series originated this method of teaching 
Geography, the popularity of these elegant maps is undiminished. 



Sample copies sent to Teachers and School Officers for examination upon 
receipt of two-thirds of retail prices, except those marked (*). Introduction Supplies 
fiimished upon most liberal terms. Catalogues and Circulars sent free opon applica- 
tion. Correspondence and School Reports solicited. Address 

SOWER, POTTS <& CO., 

'ii liMMS mn BonirrriiiERs, 






-^ 


\ w 




JJormal. Educational Series. 

Dr. Brooks's f/orimijllatfiematical Course. 

^^•>,i<ir>l Ar"kiw'ti..t Couns. (Sf,«™»H,, , Menial mit 


IT 










-^^|l 




Drookss H.gher Ariihmefie. ' " 






jm^s Philosophy of Arithmetic. 
^^^soksS Normal Mlgt W. 

f Brooks's Geo-^etry ar'd Trigonomttr,. 


^^^^B^^ 




/^^^^B^H 




^in 




■""^^^ , Brooks's Geometry. tSepa'aft.) . 








and Oeometry. 


n 




Bourier'% Astronomies. 


HI 




Fairbanks s Book-Keep.-ig. r^rj •~-Mprs\miiDe. 


Hfll 




Fewsm'-h's English Grammars. ' * 






HI 




VfMtlakes How to Wnle Lc . - 





Westlaie's Common Stnaal Literature. 
Lloyds Literafure for LitHe Folks. 

Lyte's Institute, ^tngs and Olee-Baek. 

Sfieppari/s Books of the Constitution. 
Peterson's Familiar Science. 
Hillside's Geology. 

ftobem's History of the United States. 
Polton's Supei OuHire Maps. 

Pel*r-<s Ket -1 Outl.m Maps. 

Sower, Potts &, Co. 

PUBLISHERS. 

PHlLADELVi-i lA. 



